Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



V ^*tw 



■.♦» 






•v .' 



ARITHMETIC SIMPLIFIED 



FOR WENBEAL USE 



AND ADAPTED TO AID STUDENTS ENGAGED IN ANT 
DEPARTMENTS OF SCIKNCB OR ART, 



TO SERVE AS A SUPPLEMENT TO THE AUTHOR'S 



ELEMENTS OF PHYSIOS, 



AND OTHEH WOHKS ON POPULAR SOIENOE. 



By NEIL AENOTT, M.D., F.E.S, 




LONDON: 
LONGMANS, GKEEN, EEADEH, AND BYEH, 



f&/ . -n. /o. 



AKITHMETIC SIMPLIFIED 

FOR GENERAL USE. 



To THE ReADEB. 

Thefi/rst thirty-two pages of this Tract treat of the Arithmetic. The hist 
few, from page 33, give direction deemed important, for the stud/y of 
Science generally, and should he read first. The Trad may conveniently, 
where desired, he hownd into the volume of Physics. 



FoBMUL^ IN Science. 



The following pages exhibit the, abridged view of arithmetic 
promised in the last paragraph of page 716 of the Elements 
of Physics, published in 1865. 

What is here offered is not a complete or exhaustive Treatise 
on Arithmetic, but an endeavour to remove or lessen certain 
diflScuIties which common minds encounter in the attempt to go 
well into the subject; and the author hopes that this simple in- 
troduction will so far lessen these difficulties that the number 
of successful students will be thereby much increased. 

FormulsB are sliort arithmetical expressions showing general 
relations among the phenomena of nature ; a knowledge of these 
greatly facilitates the computations required in particular cases, 
and they are therefore important to be understood by all who 
make applications of science to practical purposes. 

As some of the signs or symbols used in these are employed 
also in algebra, many persons who have not learned algebra 
avoid the study of formulsB because of the supposed difficulty ; 
but those who know the common arithmetical operations of addi- 
tion, subtraction, multiplication, and division, with the significa- 
tion of the few marks explained, at page 707, and in common 
books, are prepared to understand all that follows here. 

§ 1. A chief cause why so many people have imperfect con- 
ceptions and command of the powers of common arithmetic 
is, that in ordinary schools the methods of teaching arithmetic 
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2 FORMULA IN SCIENCE. 

do not begin at the true beginning. Pupils learn to practise 
mechanically rules for multiplying, dividing, working the rule 
of tlrree, and so forth ; but the reasons of the rules are so imper- 
fectly communicated, that many misconceive them, and, in con- 
sequence, soon forget and misapply them. 

§ 2. A prime fact not sufficiently impressed on the learner's 
mind, is, that all ordinary computations are the comparing of 
numbers in general with some one convenient number chosen 
as a standard. That number is ten, most convenient because it 
is the number of the human fingers, always present whenever 
men have to count, and as naturally adopted for numbers as 
the length of the human foot has been for lengths, 

§ 3. The crossed-square exhibited and explained above at page 
703, presents to the eye, and thereby very clearly to the mind, 
many important relations among themselves of this number ten 
with its multiples or powers, and a learner profits much, who 
by frequent review and reflection makes it familiar to the 
thoughts. Some of the individuals who at an early age have 
become remarkable for their readiness in mental arithmetic, 
have owed their ability to the accident which led to their 
acquiring familiarity with some such standard arrangement of 
units. 

§ 4. Another arrangement of kindred nature and utility is 
sketched in the adjoining page, which pictures clearly to the eye 
with appearance of solid bulk, what the crossed-plane shows in 
merely extended surface. It exhibits a succession of columns 
increasing in magnitude, consisting each of ten equal parts. 
In the first column, marked A, the parts are of very small 
size. Those of the second column, B, are ten times larger, 
one of its unit-parts being equal to ten units of the column 
A. Those of the third column, C, are in the same pro- 
portion larger than those of B, and so on in succession, a part 
in any column being equal to ten of those in the preceding 
column, and being only a tenth of one in the following column 
on the left. The number of primary units in a cube of each 
row is inscribed on the bottom one, viz., 1, 10, 100, 1000, 
10,000, &c. The cubes of the seventh column, G, not shown 
here, would contain each a million of the primary units. 

§ 5. The drawing represents the smaller columns entire ; but of 

the larger, only the bottom cubes find room in the page, and the 

very largest do not appear there at all. The parts are represented 

juB cnbeis nearly of the comparative sizes which the realities 
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4 FORMULA IN SCIENCE. 

woiild hare. In page 712, it is explained why many tsolid bnlks 
heaped closely together seem to occupy little space. 

To express any particular number of units by this apparatus, 
the required number of cubes would be in some way marked in 
the different columns ; for instance, the year of the present era, 
1866, is signified by one cube in the site D, eight in the site C, 
and six in each of the sites B and A, as indicated in the figure 
by diagonal lines drawn across the cubes. 

§ 6. If beneath the arrangement of cubes shown, the lines 
which divide the spaces for the different columns, are carried 
down to form corresponding spaces for the common arithmetical 
figures below, the cubes and the figures explain one another. 
This is seen in the engraving where the figures 1, 8, 6, 6, appear. 
The figures may be considered as miniature pictures or signs of 
the sete of the cubes marked above. 

§ 7. It is clearly seen how the difference of value is given to an 
arithmetical digit, according to the column in which it stands. 
The figure 4, for instance, when alone, means simply four, but 
when several are placed thus, 4444 in a line, as belonging to 
the several columns, the extreme figure on the right hand 
means four units, the next to it four tens or forty, the next four 
hundreds, the last, four thousands; and the whole together 
signify four thousand four hundred and forty-four. 

§ 8.' Near the bottom of the diagram in page 3, is represented 
still another mode of representing decimal sets of numbers. It 
is that used all over the Chinese empire, and the apparatus is 
called the Swan-pan. The present writer had in early life the 
opportunity of seeing how readily and accurately peraons of all 
classes in China made calculations by means of this swan-pan. 
It consists, as here shown between the letters X and Y, of a frame 
having a number of parallel wires crossing it, on which wires 
balls of wood or ivory slide like beads on a cord. A bar, X Y, 
runs from end to end of the frame, dividing the wired and their 
balls unequally, two balls being on one side of the bar and four 
balls on the other. The wires and their balls correspond, as here 
shown, to the columns A, B, C, D, E, F, of the cubes above, 
and to the, arithmetical figures or digits in the middle part of 
the diagram, between the letters V and W. The four balls are 
used to signify each a single unit of the different orders, the two 
balls signify each five such uiiits. . The balls are significant 
only when moved into contact with the bar. Hel?e the balls 
represented as in contact with the bar indicate the present year 
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ofuor era, 1866 ; tlie one bidi near &e Ixur, of the rank B, madb 
1000 ; the time balls of aiogle units, with the oae ball of Sre on 
the wire C, mark eight hundreds ; and the one ball of unit valoe^ 
with one of five-fold valae on the wires B and A mark stx for 
each; the whole expressing 1866. 

§ 9. To facilitate reference to the succeaeion of columns or 
ranks, whioh determine the different values of the figares placed 
in them, t^e adjoining table is given, showing the relation of^&e 
figures and the letters to the names wiitten at lengtL 
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§ 10, The explanations bete ofiered show, that any number of 
tmits which the mind can conceive may be expressed with abso- 
lute precision by any of the modes described, and much better 
than was done formerly by the Greeks and Komans, who used the 
letters of their alphabets ; but the ten Indian figures or symbols 
1, 2, 3, 4, &c., far surpass the others for the purposes to be 
served. The aid given by them to profound computations is 
singularly great, and the compendious form of the written expres- 
sion is equally remarkable. Aa exemplifying the last quality, one 
may see on a single page of a small book, clearly set forth, such 
a mass of statistical information as the following titles indicate, 
many of the facta being results of wide observation and great 
labour of calculation : — 

The amount of population of a great city. 
The amount of population of a kingdom. 
The amount of population of the world. 
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The number of persons in a community alive at different ages. 

The number of persous employed in the special kinds of 
employment exercised in a society. 

The comparative fatality of different diseases. 

The cotoparative duration of life in different countries. 

The rate of increase of populations. For instance, the feet is 
now ascertained, that the mixed race called Anglo-Saxon in 
North America has doubled in number every twenty-five years 
for at least four periods, and, if the laws of nature continue un- 
changed, the increase at the same rate will go on for at least four 
periods more, before wider diffusion becomes a necessity. 



At present there are more than thirty 

millions of the race . 
In the first period there will be . 
In the second] .... 

In the third 

In the fourth (within a century hence) 



80 millions 

60 „ 
120 „ 
240 „ 
480 „ 



which is about a third of the present population of this globe. 
Then North America shows but one of the European colonies 
that are now similarly progressing, chiefly because of men's 
advanced knowledge of the universe, and the many new arts 
sprung from such knowledge during the last two centuries. It 
is calculated that the portion of the earth's surface on which the 
rain falls that fills the channels of the rivers Mississippi and 
St. Lawrence, could, if completely cultivated an4 managed ac- 
cording to modem skill, supply the necessaries and even luxuries 
of life to the whole present population of the world. Such are 
among the astoundiag facts which men of the present day have 
to contemplate ; and they may see that the other arts which 
have worked the change, as that of navigation founded on astro- 
nomy, are mainly due to improvements in the means of measur- 
ing and computing. 

§ 11. It is known that Charles Babbage, who is still living 
in health amongst us, after leaving the university, invented 
a mftchine, now known as Babbage's calculating machine, which, 
when moved by the turning of a crank or otherwise, is made 
to calculate and even to set the types and to print, without 
possibility of error, mathematical and other tables of the highest 
importance. In former times such tables had to be produced 
under the superintendence of governments, with enormous labour 
and cost, and without insuring accuracy. 
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Much of Mr. Babbage's merit lay in tlie discovery that the 
operations of adding together any two of the ten Indian ciphers, 
and carrying a unit to a higher column of figures, whenever the 
sum of the added ciphers reached or exceeded ten, was the 
essential requirement in the most complex calculations — and 
this operation his machine can unfailingly execute. 

It would exceed the assigned limits of the present sketch to 
enter into the details of Mr. Babbage's invention. Many per- 
sons have now studied it, and two ingenious Swedish Engineers, 
Messrs. Scheutz, father and son, have been -able to simplify 
the mechanical arrangement which performs the work. The 
object of the present sketch is to explain, that through the pos- 
session of the ten ciphers or arithmetical symbols now common, 
with the aid of pen and paper and simple directions for using 
the symbols, a computer has to attend closely to only two or 
three ciphers at a time, chiefly adding and subtracting and 
carrying tens ; so that his mind is converted into a useful calcu- 
lating machine, doing easy and correct work almost like that 
devised by Babbage. 

§ 12. Besides the higher objects of making various scientific 
computations, the utility to mankind generally of having a fair 
amount of practical familiarity with counting and measuring, 
can hardly be overrated. With such knowledge, a carpenter 
can form more accurately his square boxes ; a mason can erect 
better his upright walls ; a mariner can steer his course more 
safely across the tracldess waves. For want of such knowledge, 
persons, generally of the labouring classes, dependent for the 
support of their families on wages received at short intervals, are 
suffering multiplied difiiculties and distress. These, arid many 
others, would escape much of the unhappiness now common 
in the world, if they were early trained to the habit of balancing 
accounts of income and expenditure, as the basis of prudence and 
economy. It has been remarked that persons of the labouring 
classes, who once begin to keep accounts of expenditure, and to lay 
by a portion, however small, of their earnings, rarely come to want. 

§ 18. There are but four fundamental operations in arithmetic ; 
of these, separately, or in combination, the higher operations of 
computing and measuring consist, namely :— 

Addition, 
Subtraction, 
Multiplication, 
Division. 
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§ 14. Addition 

Is the joiniog together, or ftuing into one sum, two oc more 
eeparate numbers, 

A ferry-boat may cany acrosa a river in sncceasion, the num- 
bers of passengers here noted. A reckoner, having written 
the figures in a vertical row, might begin counting 
trom the bottom, and say — 6 and 6 make 12, and 5 
make 17, and 9 make 26, and 4 make 30, and lastly, 
8 make 38, or three tens and eight ones or nniti>. 

After moderate practice in such work, the process is 
carried on almost as readily as when a person in read- 
ing connects the letters of printed lines into words. 

5 15. When the numbers dealt with are large, the 
ciphers are placed in distinct columns, as shown below, 
to be added and carried separately. For easy reference, 
lines are placed between the columns, with a letter at 
the top of every column. The reckoner begins at the 
bottom on the right hand, and finds in the column A, 18 units, 
or one ten and eight units over. The excess of units above ten 
is written at the bottom of the column, and the one ten is carried 
forward to the next column, B. This one, when added to the 16 
tens already there, makes 17, of which the excess over ten is 
written at the bottom, and the ten of tens 
is carried a step higher to the column C, 
which is of hundreds; and so the com- 
puter counts onward to whatever extent 
the numbering, in this way, is carried. The 
sum total in the example here given is ten 
thousand three hundred and seventy-eight. 
It is so nsefiil to the student to be able 
to distinguishclearlythe different columns, 
that'this mode of illustration is continued 
in subsequent lessons. 
§ 16. It is to be observed here that the cipher or zero (0) has 
no numerical meaning in itself, but serves to keep the other 
figures in their proper columns towards the left side. 

§ 17. For general arithmetical counting, the carrying or stan- 
dard number in summing up is ten. It would be an important 
simplification of the whole business of calculation, whether in 
science or for purposes of commerce, as in relation to money, 
weights, measures, &c., if the decimal system of subdividing 
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SUBTBACfnON. S 

large amounts and groupipg smaller were adopted utuTerBally. 
A change towards this result ie steadily progressing. Hitherto 
different cooatries have &oni accident adopted different srstems. 
In England, for instance, the suhdivision of money has long 
been into pounds, shillings, and pence, of which 12 pence form 
a shilling, and 20 shillings a pound. In adding amounts of 
money, therefore, the carrying numher from pence to shillings 
is 12, and from shillings to pounds is 20, as exemplified in the 
adjoining example of four sums united into one. 

£ g. d. 

4 18- 6 
2 3 4 

5 9 3 
1 12 10 



£14 3 11 The sum. 

5 18. Subtraction. 

This is an operation the reverse of addition, telling how 
much is left when one number is taken from another. 

Id working the two horizontal lines of figures are placed one 
above the other, as in addition, the larger uppermost. Then, 
instead of joining the two figures c£ the same column into one 
mm, as in addition, the difference of the 
two is noted and written at the bottom of 
the coluDin. Here, in the column A of 
units. 4 is taken from 8, leaving the re- 
mainder or difference, 4, which is then 
written below. In column B of tons, 9 
below has to be taken from 6 above, but 
as this cannot be done, a unit from the 
higher column, C, is borrowed, which makes 16 in the column B, 
from which the 9 being taken, 7 remain to be noted below. The 
reckoner then passing to the column C, has to deduct one (1) from 
the 2 above it, but this 2 having been now reduced to 1 by the bor- 
rowing for the B column, when another 1 is taken away, nothing 
is left. A zero (0) is therefore written below.. The reckoner 
then proceeds to the column D, and taking 7 from 9, has 2 left 
to be written at tiie bottom of the D column. In the column E, 
there being no figure below to be subtracted, the figure '6 is 
carried dowB. 
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) MULTIPLICATION. 

I 19. MULTIPUOATION. 

This is the operation, nliicli, taking any number to be 
called the muUiplicami (Latin for "what is to be 
multiplied"), and any^ other number to be called the 
muUiplier, finds what sum or product arises when the 
multiplicand is added to itself as many times as 
there are units in the multiplier. Thus, if the multi- 
plicand be 8 and the muUiplier 6, the product is 
48, for 6 times 8 makes 48. This operation may be 
considered as merely an abridged form of addition, 
and may be thus exhibited. 
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5 20. The process of multiplication is singularly abridged and 
facilitated when the student has committed to memory the so- 
called muUiplicatum-tahle here exhibited. This may be regarded 
as a portion of the crosged-aqitare described in page 703, having 
itfi divisionB numbered at the boundary lines, commencing from 
one corner as A. At the meeting of the rows of small squares, 
proceeding inwards at right angles from the border lines, there is 
placed the product ofthe two border numbers. Thus, at the meet- 
ing of the rows, from the numbers 6 at the top and 6 on the side, 
tlie small square has the number 36 marked on it, which is the 
product of 6 times 6, Again, where the border niimbera are 
8 above, and 9 on the side, the lines meeting within show the 
number 72, which is the product of 8 and 9 ; and ao for all 
other combinations. 

In this table proof is readily found of the following important 
facts. 

§ 21. If two numbers (to be called factors) are multiplied 
together, it makes no diEference which of them is taken first, 
that is to say, which is deemed multiplicand and which multi- 
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plier. For instance, the student's eye is led towards the same 
product^ 63, whether he begins at the boundary from 7 or from 9, 
making 7 times 9 or 9 times 7. 

§ 22. The space or area enclosed by any two lengths of the 
boundary lines, and corresponding lengths of parallel lines 
within, which space is always a rectangle, or that figure which 
has all its comers right angles, is exactly proportioned in 
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extent to the product of the two numbers at the extremities 
of the measuring lines. For instance, within the space bounded 
by the lines which meet within from the numbers 7 and 9, on the 
outside, there are just 63 small squares or equal portions of 
surface. Within the whole square, bounded by the lines A 12 
on the top and A 12 on the side, there are just 144 of such 
small surfaces, and 1^ times 12 make 144 in numbers. 

§ 23. The exact relation thus discovered between the lengths 
of straight lines and the amount of surface bounded by them 
is a matter of high importance, and it further leads to the 
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determination of the relation between lengtti of Haes and th« 
Tolames or solid bnlks bounded by them — for if 144 small cubes 
like dice are placed to cover the 144 small aquaree of a mnlti'^ 
plication table, twelve times that number, viz., 1728, when 
placed as similar layers one above another, produce ao exactly 
cubical mass, having an edge of 12 of the lineal measures. 

§ 24. The table shows also that a diagonal or straight line 
drawn between opposite comers of any rectangle cuts it exactly 
into halves, for if one part be bfted and laid down upon the 
other, all the sides and angles of the two perfectly coincide. 

§ 25. To perform multiplication, the practice is to place the 
figures of the multiplicand, as here shown, in a line with the unit of 
the multiplier directly under the unit 
of the mnltifdicand, and then to mul- 
tiply by it in succession the figures of 
the multiplicand, carrying the number 
of tens produced by every pair of fac- 
tors to the more advanced column on 
the left hand, while any eiceas above 
tens is noted in the colonm below. 
In the -example here ^von, 4he computer SB,ya, 4 times 2 mt^e 
8, which is written below, then 4 times 6 are 24, of which the 
4 B units are written down, and the two are carried to appear 
in the C column, where there is nothing else, as the fills the 
space in the multiplicand rank. Then 4 times 5 make 20, for 
the D rank, is written and the two tens carried. Then 4 times 
8 make 32, which, with the two carried from the D rank make 
34 for E, of which the four units are noted below, and the three 
tens appear in the column F. The whole product is three 
hundred and forty thousand two hundred and forty-eight. 

§ 26. To operate when both multiplicand and multiplier con- 
sist of several digits, the process becomes as here shown. 



The letters distinguishing the 
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The partial product by 3 units. 
„ „ by 2 tens. 

„ „ by 4 hundred^). 
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rit k seen fae^e tbat the operation is diTided into three 
distinct parts by using the three figures of the multiplier 
separately, beginning with the unit 3 on the right hand. 
This gives the product, as read from right, to left, 32211 ; then 
the second or ten-digit of the multiplier 2 gives products of 
higher ranks 2847 ; and lastly, the figure 4 (hundreds) gives 
46941. These three products added together make the 
general result 1582443, which, in words, is one million 
five hundred and eighty-two thousand four hundred and forty- 
three. 

Here, as elsewhere, the remark applies that, although the 
numbers are great and the process complicated, the computer 
has to attend closely to oiily two or three of the ten arithmetical 
symbols at one time, and to follow a simple rule or direction 
which guards against his falling into eiror. 

§ 27. Division. 

This operation consists in ascertaining how many times or parts 
pf a time, in a quantity to be called the dividend (the Latin 
for ^ that which is to be divided "), a certain other number to be 
called the divisor (" that which divides **) is contained ; and the 
number which declares the Tiow often, is called the quotient (from 
the Latin quoties, " how often "). The common form of statement 
fe'this:— 

Divisor. Dividend. Quotient. 
8 ) 48 ( 6 

The number. 8 .is contained in 48 six times — as, six times 8 
make 48. 

If multii^ication is but abridged addition, division is 
abridged subtraction, and the column of figures exhibited 
in -page 10, read in the contrary direction, serves to illustrate 
the relation. The number 8 withdrawn from 48> by six 
successive subtractions, exhausts that number, leaving no re- 
mainder. 

§ 28. Where both dividend and divisor are single figures or 
do not exceed 12, the common multiplication-table answers all 
questions in division. Where both consist of several figures, it 
becomes necessary, as in multiplication, to separate the dividend 
into parts, giving partial quotients, which, when finally added 
togetheTr become the general quotient. This is well illustrated 
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by tlie simple case of diriding 96S 
may be written thus : 



by S. The ntunber 963 



Hundreds 
Tens. . . 

Units . , 

Sum 



C B^A 

9 olo 

6 

3 

9 els 



This contains 3 jnat 300 times 
This „ 3 „ 20 „ 
This „ 



once 
Quotient 



c 


B 


A 


3 
3 


2 


7 



Or the process may be written tiius : 




9 


B 


A 


e 


3 


3 


2 


1 



In this form the compnter mentally separates the dividend 
into the parts of hundreds (C), tens (B), and units (A), each of 
which gives a partial quotient, which is written down ondemeath 
it, the figures being placed so as to show to what column or rank 



And a laiger number, with divisor of a single digit, may be 
divided in the same way. 



Divisor 4) 



F E D C B : A 



9 2 I I 8 
2 4 I 7 I 3 I I 2 



Dividend 
Quotient 



The compnter here says 4 in 9 twice and 1 over, which one P 
added to 8 E's makes 18 E's, in which 4 exists 4 times with 
2 E's over ; these two added to 9 D's make 29, in which 4 exists 
seven times with one D over ; this one D added to 2 G's makes 
12, in which 4 exists exactly 3 times, with no excess to carry. 
Id the row B it does not exist at all, and is written ; and lastly, 
out of 8 A's it comes twice, as is marked in the quotient. Thus 
the fourth part of 9S9208 is 247302. 

§ 29. The following example exhibits the common mode of 
performing division, where both dividend and divisor consist of 



Kveral figures. It shows ibe dividend visibly brongbt down in 
sacceBsiTo parte, each of which gives its own quotient to become 
part of the general qnotient. 



Qnotient. 




E 


D 


C 


B 


H 


6 
5 


7 
4 


3 

3 
8 


6 

i 




) 


I 
1 


3 



2 
2 


5 
4 


1 
1 


s 
3 


5 
6 











E 


D 


° 


B 


A 




2 


4 


9 


5 



Partial prodncts of tlie qnotient 
fiKores end the diviaor — lepioduoillg, 
When added, the dividend. 




The computer finds — 

1. That the divisor 27, not being contained in the first single 
figure of the dividend, ha^ to be taken from the first two, 
67 E D, in which it is found twice. He accordingly writes 2 
as the first figure of the quotient in the rank P. 

2. He then subtracts twice 27 (54) &om the part of the 
dividend first taken, leaving 13 D's as a remainder. 

3. To this he brings down the next figure, 3 0, of the divi- 
dend, and adds it to the 13 left, making 133 then to be 
divided. 

4. In this he finds the dividend 4 times (making 108), which 
4 he writes in the qnotient 4 C, and subtracts 108 &om the 
diminishing dividend, leaving a remainder of 25 G. 

5. He then brings down, and adds to that remainder, the next 
part of the dividend, 6 B, making 256 B, which, containing the 
divisor nine times (243), he adds 9 B to the quotient. 

6. He subtracts this product from the remaming dividend, 
and has a remainder 13. 

7. To this he brings down the last figure of the dividend 5, 
making 135 units, in which the divisor is found five times with- 
out a remainder. He accordin^y adds 5 to the quotient, and 
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completes the operation, finding that 27, the divisor^ is found 
249a times in the dividend 67,365. 

It is seen below the columns of the quotient, that the pro- 
ducts of the divisor and of the single figures of the quotient, sub- 
tracted in sueeessioii from the dividend (arid distinguished here 
by small crosses), when added together, as is done here separately, 
reproduce exactly the amount of the dividend. 



§ 30. FRi^OTIONS. 

s In the examples of division hitherto given, the dividends have 
all contained the divisors an exact number of times ; as, when 
12 pounds sterling ^e to be divided among 3 persons, and each 
person receives 4 pounds. But in the majority of cases which 
offer in practice, this coincidence does not occur. It might be 
required, for instance, to divide equally 13 pounds sterling 
akiong 3 persons. Eyid^itly, when each had received 4 pounds, 
there would still be one pound left, of which, to complete the 
desired division, each person would have to get a third part. 
Now in Britain it happens that by law the pound is divided into 
20 shillings, and the shilling into 12 pence, so that in the case 
supposed^ the division is possible by giving to each person six 
shillings and eight pence — ^the well-known fee of a law-agent, 
^ut Sttoh coincidences are wanting in innumerable instances 
both of science and of practice^ The subdivisions of wholes into 
anmller equal parts, whether really made or only conceived, are 
called broken numbers or Fractions^ and tiie operations com 
Aected with them form a very important department of the art 
pf pprnputing. This is now to be considered, under the bead^ 
of Vulgar and Decimal Fractions, 



§ 31. Vulgar or Common Fractions, 

The term Vulgar does not imply, as might at first be supposed, 
isomething mean or of small moment, for the fact is the reverse, 
but is used, in the Latin sense of the word, for what is eommon. 
It serves also to distinguish common from decimal fractions — a 
moditication introduced in modern time. 

In the ordinary business of life, the necessity is constantly 
occurring of having to divide whole quantities or integers into 
the simplest siibdivisions of halves, thirds, quarters, &c. ; arid no 
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words are more familiar than the names of such relations, but as 
science and arts advance, men have to speak of tenths, hondredths, 
thousandths ; and in some cases even millionths are of conse- 
quence. 

Fractions are commonly written by the mark of division, 
placing one number above a short line and another below it, 
thus -J- is one half, ^ two fourths or quarters, -^ six tenths, and 
so on. The number below signifies into how many equal parts 
a whole thing is supposed to be divided, and the number above 
shows how many of these parts are taken to make the fraction. 
This explains why the number below is called the denominator 
of the fraction, and the number above the mi/merator. It 
shows us why a clear notion of the mutual relation of two 
numbers is given when they are connected in the form of a 
fraction. 

As the mind can conceive a straight line to be divided into 
any number of equal parts, so can it conceive any magnitude or 
quantity whatever to be similarly divided. 

With respect to fractions generally, the most ordinary appre- 
hension can perceive that the following statements must be true. 

§ 32. (a) If the numerator and denominator of a fraction are 
equal, as in the case of f (two halves), f (three thirds), 44 (ten 
tenths), -}^ (a hundred hundredths), the value of the fraction is 
that of one whole number or integer; and all such fractions 
are fractionally equal to one another, that is, give the same 
quotient, namely one (1). 

§ 33. (h) If both terms (numerator and denominator) of a 
fraction are either multiplied or divided by the same number, 
the value of the fraction is not changed. Thus f so multiplied by 
2 becomes ^ (four sixths), equal to f — if multiplied by 4 it be- 
comes -,%, if by 10 it becomes J^, and so on, all fractionally equal. 
And, again, 44 (twelve twenty-fourths) with both terms divided by 
4 becomes ^ (three sixths) ; so divided by 3 it becomes ^ (four 
eighths), divided by 2 becomes -^, and so on, aU being equal. 

§ 34. (c) This fact of reducing to a common denominator, 
gives the power of comparing exactly the value of any two 
fractions, however dissimilar. For instance, a student does not 
see at once the comparative values of f and |-, but if both 
terms of each be multiplied by the denominator of the other, 
the first becomes |^, and the second ^, and the difference 
between them is -^i or they are to each other as 54 to 56, 

c 
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The fractions |- and -J- haying more simple figures, if so treated, 
become -^ and -^, and therefore differ by ^V- 

§ 35. (d) If the nnmerator only, of a fraction, be multiplied by 
any number, the value of the whole fraction is multiplied by that 
number; thus f, having its numerator multiplied by 8 becomes 
V> or six wholes. On the other hand, if the denominator only 
of a fraction be multiplied by any number, the value of the 
iiraction is divided or diminished according to that number; 
thus 1^ having its denominator multiplied by 2 is reduced to f 
(three eighths), or becomes just one half of |- (three quarters). 

§ 36. {e) It is easier to operate with small numbers than with 
large, and a fraction may be reduced to lower termd widiout 
changing its value, by dividing both terms by any number 
which will divide both without leaving a remainder. Such 
number is caUed a common measure. Thus the numerator and 
denominator of -^ so divided by 9 becomes ^, and -^^ divided 
by 25 becomes. 4^ 

The greatest common measure of two numbers is found by 
dividing the larger nimiber by the smaller, and if there be 
a remainder, by repeating the process of dividing the preced- 
ing divisor by the last remainder until no remainder is lefL 

Thus, for tIJV 

72)108(1 
72 

36)72(2 
72 

0^ 

It is now seen that the value of a fraction depends not at 
all upon the magnitude of its t^rms, but upon the numerical 
relation between them. 

§ 37. A fraction of which the numerator is smaller than the 
denominator is called a proper fraction, as ^. One of which the 
numerator is the larger term, as *^ (which is equal to three 
wholes) (3), is called an improper f radios. To any whole number 
the fractional form is given without changing the value, by 
placing, as here, a short line of division under it, and the figure 
1 below that as a denominator; as ^ is three ones. 

A whole number with a fraction added to it ; thus 3^ (three 
and a fourth) is called a mixed number, and may be transformed 
into a simple fraction by multiplying the integer part by tibe 
denominator and then adding, thus V^ (thirteen fourths). 



COMMON FRACTIONS. 19 

Fractions admit of the four fundamental operations of ad- 
dition, subtraction, multiplication, and diyision, as wholes or 
integers do. 

§ 38. Addition of Common Fractions. 

It is evident that if several fractions have the same denomina* 
tor, as ^ f V (o^® fourth, three fourths, twenty fourths), to add 
them together is merely to add the numerators, retaining the 
denominator unchanged. In the example just given, the nume- 
rators are 1 + 3 -f 20, in all 24, which, with the unchanged de- 
nominator 4, make the fraction V (twenty-four fourths) equal 
therefore to six wholes, V = t = 6. 

To add together the values of unlike fractions, it is required, 
therefore, only to reduce all to the condition of having the same 
denominator, and then to add together the numerators. 



§ 39. Subtraction of Common Fractions. 

The rule is to reduce them to like denominators, as for addi- 
tion, and then to subtract the one numerator from the other. In 
the last example given, of \ and -^, the reduced fractions are ^ 
and :^, and the numerator of the one subtracted from that of the 
other (20 - 12) leaves -^^ which, reduced io the lowest terms by 
dividing each term by 8, is found to be ^. 



§ 40. Multiplication of Common Fractions. 

Much of the difficulty experienced by learners in dealing with 
fractions has arisen from the paradoxical use made in regard to 
them of the words muUiplieaUon and division. The idea sug^ 
gested in common language by the first of these words is that 
of increase or making many-fold, and by the second, that of 
diminution ; but among fractions the rules given for operating 
produce results directly the opposites of these. Thus, while 6 
integers multiplied by 4 give the product 24, as would be ex- 
pected, the same integer number, said to be multiplied by 1 
xeproduces only itself, or 6 ; and 6 said to be multiplied by the 
fraction ^ produces only 2. 

§ 41. Multiplication, when defined to be — the taking a number 
called the multiplicand as many times as there are units in the 

c 2 



20 COMMON FRACTIONS. 

number called the multipliery is done tnily by taking 8 four 
times and making the product 32, but not truly by what is called 
multiplying 8 by the finaction ^ and getting a product of 2. If 
the definition used for multiplication were, to take the multipli- 
cand as many times, or pa/rts of a time, as there are imits in 
the multiplier, the definition would accord with the fact Then 
8 taken (^) one fourth of a time would give 2, 

§ 42. The nile commonly given for so-called multiplication 
among fractions, is to multiply together the numerators for the 
new nominator, and similarly the denominators for the new de- 
numerator. Thus I- multiplied by f gives -^ which, reduced to 
the lowest equivalent terms is -^ (one eighth), a quantity much 
less than either of the factors. There is here evidently not 
multiplication, in the common sense of the word, but a great 
diminution — ^more parts, with less value. The operation produces 
really the fraction of a fraction, or the fourth part of a half. 
The number 20 thus acted on by the fraction ^ gives the 
number 15; and so for other cases. SvhdiviMon^ or even 
fradionising, would appear a more befitting term for this than 
multiplication. The remark has been made that mathemati- 
cians, no less than lawyers, deal in fictions. 

§ 43. The so-called multiplication of a number, whether 
integer or fractional, by a fraction, is an operation compounded 
of multiplication and division. In multiplying 6 by 4, for 
instance, the first change is to multiply 6 by 3 wholes, making 
18 wholes, but the true multiplier being only the fourth part 
of 3, the first product is four times too great, and has therefore 
to be reduced by dividing it by 4. The same view has to be 
taken of the multiplication of a fraction by a fraction. Suppose 
I- to be multiplied by ^, the first act of multiplying i (two 
fourths) by 3 makes 4 (six fourths), which is four times too 
great, for the true multiplier is not 3, but the fourth part of 8. 
The first product, therefore, has to be divided by 4, and this is 
effected by multiplying its denominator by 4 (see § 35). 



§ 44. Division op Common Fractions. 

As a fraction is multiplied by a whole number when its 
numerator is multiplied by that number, so is a fraction 
divided by a whole number either by dividing the numerator 
by it> or by multiplying the denominator by it (§ 35). 
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When a fraction is to be divided by a fraction, meaning to 
show how many times or parts of a time the one is contained in 
the other, the rule given in books is to invert the divisor, and 
then to proceed as in multiplication. Thus, the multiplica- 
tion of I- X i is ^ ; the division according to the same view 

would be (f X t) = TT or f. 

§ 45. It is obvious that if two fractions are reduced to a 
common denominator, the dividing one of the numerators by 
the other declares how many times or parts of a time the one is 
contained in the other. Thus, the fraction -^ divided by the 
fraction -i^ gives as the quotient 3. 

§ 46. Decimal Fractions. 

In operating with common fractions, much waste of labour 
and time arises from the necessity, explained in § 51 and § 52^ 
of reducing the fractions employed to others having the same 
denominator, without alteration of their values. This difficulty 
is avoided by giving, as denominator, to all the fractions 
occurring, the number ten (10) or some of its powers, 10, 100, 
1000, &c. 

§ 47. To change a common or vulgar fraction into a decimal 

is easy. The computer has first to multiply both the terms by 

ten or one of its powers, which proceeding does not alter the 

value ; and. this is done by merely adding one or more ciphers 

to each of the terms. He thus converts the fraction ^ into |-|, 

without changing the value (§ 33). He then divides both terms 

so altered by the denominator of the original fraction — ^in the 

4)20/5 
present case by 4 — ^thus, a\7T{( Tq which still leaves the value of 

the fraction unchanged, and shows -^ (five tenths) to be the 
decimal equivalent of f , both of which are expressions for one 
half of a whole. 

§ 48. In the example of 4 li^re given, the two terms, when 
decimalized, by being multiplied by ten, are both divisible by 
the denominator (4) of the original fraction, without a remainder, 
and the operation is thereby completed. 

§ 49. Often, however, this degree of simplicity does not occur, 
and instead of multiplying only by 10, it is necessary to mul- 
tiply by 100 or 1000 or more, that the new denominator may 
be a number divisible, without a remainder, by the denomi- 
nator of the vulgar fi'action. Thus, if the vulgar fraction 
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be ^y and the first decimal multiplication eonsequendy ^, 

4)30/7* 
this divided by 4 would become jnttjI tk or 7 and a half 

tenths, and therefore wonld still involve a common fraction; 
but if the decimal multiplier is made 100, the second power 
of 10, instead of 10 the first power, the new fraction is f^, and 

this divided by 4 ^® 4\47)a( TaTJ which -^^ reduced to lower 

terms by dividing both 75 and 100 by 25, gives f , the original 
fraction, and, therefore, is a true decimal equivalent of it. 

§ 50, In many cases, it is necessary to multiply the terms of 
the vulgar fraction by adding still more than two cyphers to 
them, to be able to divide by the denominator without leaving 
a remainder ; and in some cases a perfectly exact division is not 
at all attainable ; but, as after three decimal cyphers are used, 
the question concerns but thousandth parts of the value of the 
fraction, further division is seldom important. 

§ 51. The great advantage of the decimal fraction is, that it 
becomes unnecessary to write down the denominator of the 
fraction, because it is known to be ten or a power of ten, having 
as many cyphers following the commencing figure, as there 
are decimals in the nominator; thus 8*5 means 8-j^; 8*624 
means 8 + -^^ + -^1^ + t^Vo. or 8 .^^. The figures of the 
decimal numerator, therefore, can be placed in the same Une 
with the figures of preceding integers, and are distinguished 
from these only by a point called the decimal point, placed 
between the integers and them. Thus, instead of writing the 
compound number ^S-^ with the denominator of the fraction 
appearing, the same value is signified by the decimal expression 
48*9. Instead of 48-j2^ stands the decimal 48-75. Instead of 
48 + -^^ is written 48-346. 

§ 52. It will be seen immediately, that decimal figures so 
written may in almost all computations be treated as simple 
integers, their exact signification being settled in the end by the 
required placing of the decimal point. And thus the operations 
of addition, subtraction, multiplication, and division, producing 
fractional expressions, may be carried on as if no fractions were 
present. 

§ 53. It is important to remark, that the adding or subtracting 
of cyphers at the end of a decimal expression, does not at all 
alter its value, although the appearance and name are changed. 
Three tenths {■^) is an equivalent fraction of -^ or ,2^, and 
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SO forth ; and therefore 8*3, and 8*30, and 8*300 are all equivalent 
expressions. The computer who adds a visible cypher to the 
numerator^part of the fraction, virtually adds a cypher also to 
the unwritten and unseen denominator below. 

§ 54. By shifting, in a row of figures, the decimal point one 
move to the right hand, the whole expression, and every figure 
in it, is multiplied by ten. By similarly shifting the point one 
move to the left hand, the mass of figures is divided by ten. 
Thus, the expression 28*46 means twenty-eight wholes and forty- 
six hundredths. The same figures, with the point shifted one 
move to the right (284*6), means 284 wholes and six tenths, 
and the same figures with the point moved to the left (2*846), 
means two wholes, and eight hundred and forty-six thousandths. 
Shifting the decimal point two moves multiplies or divides all 
by 100; three moves multiplies or divides all by 1000, and 
so on. 

§ 55. Any decimal fraction may be converted into an equiva- 
lent common fraction, by writing the figures of the decimal 
denominator under the decimal numerator-figures, thus — 

20-5 = 20-^, 20-52 = 20-j5^, 20*627 = 20tVoV. &c. 

Decimal fractions may be added, subtracted, multiplied, and 
divided on the same principles as common fractions. 

§ 56. Addition of Decimals. 

Bule. — ^Place the sums as if they were ordinary integers, 
only with their decimal points in the same vertical line, and 
add them as integers. To all decimal sums there may be given, 
without altering the value, the same number of figures as the 
longest has, by adding cyphers at the end of any one shorter 
than the rest. 

Examples. 

Add 25*852 7*526 
32*71 9*43 
^ 9*406 5-500 

67*968 22*456 
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§ 57. SUBTBACTION OF DECIMALS. 

Bule. — Prepare and work as for subtraction among integers, 
paying attention to the placing of the decimal point as for 
addition. 

Examples. 

94-928 62-208 
22-732 34-672 

72-196 27-536 

§ 58. Multiplication op Decimals. 

Decimal fractions, although their denominators do not appear 
written down, bear the same relations to integers that their 
equivalent common fractions do, and the arithmetical operations 
among them are in principle identicaL The same paradoxical 
use of the word multiplication (in reality a subdivision) is made 
with respect to them as with respect to common fractions. For 
multiplication of common fractions, the rule given is to multiply 
together the numerators for a new numerator, and the de* 
nominators for a new denominator ( see § 43). This may be 
done in decimals by so multiplying together the visible nume- 
rators for a numerator, and the unwritten denominators, consist- 
ix^ of the figure 1 and as many cyphers as there are decimal 
places in both denominators, as a denominator. But a shorter 
rule is, to multiply the two decimal expressions together, as if 
they were whole numbers, and then to mark oflF in the product, 
as many decimal places as there are in the multiplicand and 
multiplier together. This is explained by the subjoined example. 

Multiply 14-86 
by 4-5 

. 7430 
5944 

66-870 
By disregarding in the upper factor or multiplicand 14-86 the 
decimal point for 100, that factor is multiplied by 100 (see § 54), 
and therefore the product becomes 100 times too great. Then 
by disregarding the decimal point for 10 in the second factor or 
multiplier 4-5, the product becomes still further, ten times too 
great, and, therefore, to be rendered true, must be divided both 
by 100 and by 10, that is, by 1000 in all. This is done by 
placing the decimal point where it makes three decimal figured 
in the final product. 
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§ 59. Division op Decimals. 

It has been explained that common fractions having the 
same denominator, are divided by one another through merely 
dividing their numerators as common numbers, omitting alto- 
gether the denominators. Decimals have already like de- 
nominators, which become exactly the same by equalising the 
cyphers in them. If a common fraction be left after such 
division, it can be converted into a decimal by the rule already 
given in § 47, 49. Here is a simple example : — 

Divisor. Dividend. Quotient. 

6-72) 20-16 (3 
2016 



§ 60. Involution and Evolution. 

These are the names of important forms of multiplication and 
division, both among integers and fractions. Involution is the 
successive multiplication of a number by itself, producing what 
are called its powers, of which the second is named the square, 
and the third the cube, as explained at page 703, and at 
§ 23 of this supplement Thus, in regard to the number 2 
multiplied by itself, there come — 

2, 4, 8, 16, 32, 64, &c. 
and in regard to 10 there come — 



10, 100, 1000, 10,000, &c. 

Evolution is the reverse operation, to find any root of any 
given number. 

For small numbers the operation is simple and easy. In 
books of arithmetic, tables are given of the first ten powers of 
the first ten numbers, saving vast labour to ordinary computers. 

It would be a departure from the promised simplicity of this 
popular Introduction to Physics to enter into the details of these 
operations, which would include the subjects of progressions, 
l(^arithmsy &q. But essential to the purposes of the work is 
the consideration of the subject of proportion and the rule of 
three, which leads to the formation and use of arithmetical 
formulae, and which can be satisfactorily explained to common 
apprehension. 
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§ 61. Proportion. 

In the whole field of mathematical labour, there is no 
operation more yalnable than that which concerns proportions. 
It relates, for instance, to the finding a fourth number or 
quantity, having a certain relation to any one of three others 
which may present themselves, or are already known. It has 
been called, therefore, the rule of three, and, from its singular 
utility, has received also the name of the golden rule. It is, in 
reality, an easy application of the simple doctrines of fractions, 
already explained. 

§ 62. Different numbers in pairs have different relations to 
one another. Among the most rimple of these, and the most 
familiar, from having to be so often referred to, are, the cases 
where one is the haK of the other, as in the instances of 

1 and 2 

2 „ 4 

3 „ 6, &c. 

or where one is the third part of the other, as — 

1 and 3 

2 „ 6 

3 „ 9 

4 „ 12, &c. 

or, placing the larger number first, when one is double, triple, 
quadruple, &c., of the other. 

§ 63. The most clear and precise written expression for re- 
lated numbers is to place them in the form of fractions, as, 
(f ) two thirds, {^) four sixths, ( ^) nine tenths, (fee, in which form 
the lower term declares" into how many equal parts some number 
is supposed to be divided, and the upper term tells how many 
of these parts are taken to form the fraction. The pairs of 
numbers presented in the last paragraph may be written down 
m fractions, thus, \, ^, f, f, t^; and the upper terms of all 
these are halves or thirds of the lower terms. All those 
in each set, therefOTe, are of equal fractional value, that is to 
say, are equal fractions. The relation of numbers is called their 
ratio, or proportion to each other. In the first set presented above, 
the ratio is called that of one to two, or of half to whole. In 
the second set it is that of one to three, or of a third to the 
whole. 

§ 64. Two pairs of numbers such that between the terms of the 
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pairs there is the same ratio, are said to be proportioned to each 
other, or simply to be proportionah. Any two pairs of either 
set of those above shown are proportionals, and may be written 
thus, ^ = T^g. or 2 : 4 : : 5 : 10, as explained in page 703, and 
the common enunciation in words is, ^'As the number 2 is to 4, so 
is the number 5 to 10." 

§ 65. Every schoolboy is fiftmiliar with this form, as being that 
called the rule of three, and he knows that when the three first 
are placed in order, as — 

3 : 4 : : 12 : 

if he multiply together the second and third numbgis, and divide 
the product of these by the first, he obtains as quotient a fourth 
number, having the same relation to the third that the second 
has to the 6rst. This is the process, 

3 : 4 : : 12 : [16] 
4 
3)48(1 
3_ 

3)18(6 
18^ 





The new number here found is enclosed in brackets. One. sees 
that the fraction f is equal to 4^ (f = -f§^). 

§ 66. Simple as this arithmetical operation is, the reason is not 
at first clearly perceived why the answer or result obtained by the 
rule must always be rigidly correct. The explanation is as follows. 

§ 67. On considering the case here given, of 3 : 4 : : 12 : 16, it 
is evident that the second term 4 is greater than the first, 3, by 
exactly a third part of the first ; for that part, when added to the 
first, makes it equal to the second. If, therefore, a third part 
of the third term 12 (viz. 4) be added to it, making the sum 
16, that sum will have the same relation to 12 that 4 has to 3. 

68. Another view of the case is this. As 3 is to 4, so must 
12 times 3 be to 12 times 4, for this is merely multiplying the 
two terms of a fraction by the same number (see § 33). Now 
12 times 3 being 36, and 12 times 4 being 48, the fraction ff 
must be equal to f , as thus stated (f x 44- = ^)« ^d then 
the two terms of the new equivalent fraction being divided by 
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any one number, will produce still another fraction of the same 

o\Tfi/f7*) will leave 

12 and 16, having to each other the same ratio as 8 to 4. The 
fraction -f|- is therefore proportional to^, or 3 : 4 : : 12 : 16. 

This view may be stated in fewer words. If both terms of the 
fraction ^ be multiplied by 12, an equivalent fraction |4 is pro- 
duced, and if both terms of this new fraction be divided by 3, 
another new equivalent fraction, ^, is produced, by which the 
question is solved. The rule of tluree, therefore, which directs to 
multiply together the second and third of any three numbers 
following one another, and to divide the product by the first, 
offers as the quotient a new number, having the same ratio or 
proportion to the third which the second bears to the first 

§ 69. It is often convenient to substitute letters for the num* 
bers in stating the terms of a proportion, thus — 

3 : 4 : : 12 : 16 
a : b : : c : d 

and the mode of working the rule of three may then be thus 

c b 
shortly exhibited, — = d 

§ 70. The important fact has to be noticed here, that of four 
such proportionals as above described, the two middle or mean 
terms multiplied together, give the same product as the two ex- 
tremes so multiplied. Thus, in the example above given, 

3 : 4 : : 12 : 16 
a : b : : c : d 

4 

3 multiplied by 16 give 48, and 4 by 12 give 48, or a d = J e. 

Obviously, if i be the tenth (or other) part of a, and d, the tenth 
(or same other part) of e, the whole of c multiplied by the tenth of 
b must be equal to the whole of a multiplied by the tenth of c. 



§ 71. PoRMULiE. 

Having now explained generally the nature of the great ftinda- 
mental operations of arithmetic, there remain to be considered 
the formulae, often in the form of equations, which guide us in ap* 
plying these operations in the computations made for practical 
purposes. 
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§ 72. Previously we fihall note that besides the sign of the 
oblique cross ( x ) used for multiplication, as explained in page 
707, the same purpose is served where letters are used to repre- 
sent numbers, by simply placing the letters together as they 
stand in printed words. Thus if a be used for 5 and h for 4, a J 
signifies 4 times 5, or 20, and not, as might be supposed, the 
mere addition of 5 to 4, making the sum of 9. — And with respect 
to the sign of equality ( = ), it is to be noted that it signifies, 
the equality not of the two letters or numbers placed closely on 
opposite sides of it, but of the whole compound expressions or 
series of numbers so placed. Such formulae, called equations, 
are of smgular power and importance in facilitating complex 
computations. They may be compared to a weigh-beam with 
the two scales balanced while charged with a variety of known 
weights, among which some unknown are at first mixed. The 
amount of the unknown is gradually discovered by shifting from 
one side to the other, or wholly withdrawing, equal known parts 
without disturbing the equipoise, until at last only what is known 
is left in one scale and what was unknown in the other, now 
ascertained by the known counterpoise. 

§ 73. General Froportion. — ^When there are two particulars 
having such mutual relation in amount, that if one of them be 
increased or diminished in any degree, the other is changed in the 
same degree — as the weight of a moving body and its quantity of 
matter, the two are said to be directly proportioned to each other ; 
and if letters are used to indicate the particulars, as W for weight 
and Q for quantity of matter, these in writing are connected by 
placing between them the sign of proportion, two dots ( : ) thus, 
W : Q, or the sign of equality ( = ) thus, W = Q. The use of 
such proportional expressions is to enable certain new results to 
be deduced from certain others alreadv accurately ascertained 
by experiment. 

§ 74. Now with respect to motion and rest among bodie?, 
universal observation has shown to be true what is stated in 
this work (see the Analysis, page 83), that '^to change any 
present state of motion or rest in a body, force proportioned to 
the change is required, whether to give motion, to take it away, 
or to bend it." This is a general expression for what have been 
oaMed the laws of motion. 
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'' § 75. To express shortly a large number of the facts, such 
initial letters as the following are employed : — 

Q Quantity of matter. 

M Quantity of motion or Momentum. 

S Space passed through. 

T Time elapsed. 

V Velocity or speed. 

P Power or force. 

B Resistance. 

§ 76. To compare giren amounts of all such particulars, it is 
necessary to choose standard units of comparison that can be 
numbered — as ounces or pounds for quantity of matter, feet or 
inches for length or distance, seconds or hours for time ; for to 
talk of dividing space by time, or multiplying weight by 
velocity, has evidently no definite meaning. 

In pages 53 and 54 are given many examples, showing rela^ 
tions among Quantity of Matter, Force, Velocity, Momentum, &c. 

An arithmetical expression for momentum is M = Q x V or 
M : Q V, signifying that momentum is proportioned to the 
quantity of matter and the velocity conjointly. 

§ 77. In respect to Velocity, V, the degree depends on the 
relation between the space passed through and the time elapsed 
during the passage. If, of two bodies, one move three feet in a 
second, and the other two feet in the same time, the velocity of the 
first to that of the second is as 3 to 2. In equal times, the velo- 
cities are as the spaces, V : S ; but if the times be imequal, the 
velocities are as the units of space divided by the units of time. 
Thus if one body pass over 10 feet in 2 seconds, and another 
pass over 8 feet in 4 seconds, the velocity of the first is to 
that of the second as V^ to 4 or as 5 to 2 ; for, by dividing 10 
feet by 2 seconds, the speed of the body is seen to be 5 feet in 
one second, and by dividing 8 feet by 4 seconds the speed of 
the other bodv is seen to be 2 feet in one second, and their 

respective velocities therefore are as 5 to 2. This fact is ex- 

S 
pressed by the formula V = =: the velocity Is as the units of space 

divided by units of the time. The velocity of motion, therefore, 
through a given space in a given time, is greater just as the time 
elapsed is less, and is expressed by the quotient of the units 
of space divided by the units of time. 

§ 78. From the formula M : Q V, meaning that the momentum 
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or quantity of motion in a body is proportioned to the quantity 
of matter multiplied by the velocity, it may be deduced that a 
body of 10 pounds weight, moving with a velocifcy of 10 feet in a 
seoond, has ^e same momentum as a body of 5 pounds moving 
at the rate of 20 feet in a second; for 10 multiplied by 10 
make a hundred, and 5 multiplied by 20 make a hundred 
(10 X 10 = 100, and 5 X 20 = 100). (Art 139.) 

§ 79. That the quantity of motion in a body is proportioned 
to the force producing it (M = F), is shown in the fact, that 
the velocity of a falling body increases in exact proportion to 
the time during which the force of its weight or gravitation has 
been allowed to act upon it. 

§ 80. From pages 101 to 105, the very important fact or 
principle is described in detail, that a small weight attached to 
the arm of a lever, or weigh-beam, at a given distance from the 
axis or fulcrum, has force to balance a greater weight or resist- 
ance acting on the other arm at a shorter distance &om the 
fulcrum ; and that, for exact balance, the smaller weight must be 
as much further from the fulcrum than the other, as the other is 
weightier than it.* If the small weight be 2 pounds and its 
distance 8 feet, and the greater weight be 4 pounds, , the 
distance of that must be 4 feet. The letter P may indicate the 
small weight or powCT, E the greater weight or resistance, p 
the distance of the small weight, and r the distance of the 
larger. Then the units of weight and distance P, jp, multiplied 
together must always give the same product as the units of R r. 
The facts thus expressed have the form of what is called an 
equation, P^ = Rr; and any three of the particulars being given, 
the remaining one may be ifound by working the rule of three 
in regard to it, thus : 

P = Rr r = Vp 

p R 

R = Pp p = R r 

r P 

§ 81. Such relations among quantities as here spoken of, are 
interestingly exemplified in the case of a body set free to obey 
the force of gravitation during its fall to the ground. This 
phenomenon is fully analysed in the pages from 61 to 65, and is 
reviewed in page 716. As these supplementary pages are printed 
separately, the illustrative diagram is here repeated. 

* At page 103, line 18, the letter c is to be placed instead of h. 
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The perpendicular line a 4 marks the progress of a fail daring 
fonr seconds of time, divided into smaller instants. The hori- 
zontal lines across from this perpendicular to 
the oblique line a e represent the velocities, 
uniformly increaaing at every instant, and 
which, at the end of the first second, has 
been ascertained to be at the rate of 32 feet 
(and a fraction) per second, the average 
velocity for the whole second being 16 feet, 
reached at the half-second. The darker 
triangular space or area, hounded by the lines a 4 and a e at 
the sides, and by one of the horizontal b'nes below, is a measure 
of the amount of fall or space passed through at the instants 
marked by the horizontal line of velocity. The area of the first 
small triangle alb, belonging to the flrst second of time, indi- 
cates the 16 feet of fall at the end of the first second. Any 
point in the line of time, a 4, marks a certain instant of the fall ; 
and any line crossing from such point to the diagonal a e, tells 
the velocity at tiiat instant; while the shaded space above the 
line measures the amount of fall at the instant. 

At page 62, the reader leams — 

1. That the velocity of a falling body increases uniformly 

at every instant. 

2. That the body falls 16 feet and a fraction in the first sect^d. 

3. That the extent of fall increases as the square of the nnibs 
of time. 

If the question be put, therefore, Low far a body vrill fall in 
any given time, as three seconds, the following formula, when 
changed into numbers, gives the answer : — 

S represents the space fallen through in feet. 
T the time in seconds. 

g the force of gravity, causing a velocity of 32^ feet per 
second, and a fall of half that (^ g) during the first second. 
Fonnnla. 

S = i?xT' 
This becomes S = 16 x 3' (or 9) 
and this S = 16 x 9 = 144 

declaring that the body in falling freely descends 114 feet and 
a fraction in three seconds. 
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General Remarks. 



On Natural Science, or Tcnowledge of the forces which produce aU 
the changes and, results going on around men on earth ; and on 
the extent to which men have come to understand these forces, so 
as to he able to modify their agency for useful purposes. 



* 1. Children who during successive years have sported under 
the shade of the same great tree, are seldom aware that the tree, 
like themselves, has been growing aU the while ; so the mass of 
people in the world are not aware that, in the midst of very 
evident political fluctuations, there is going on a decided pro- 
gress, on the whole, towards a higher state of well-being, of 
which the limit is as yet but imperfectly conceived. 

* 2. Within the last weeks of the year 1866, two events 
occurred of an importance which has strangely awakened public 
attention to this subject of progress. The first was, after feilure 
of former attempts, which seemed to forbid hope of success, 
the final laying down of two distinct electric cables across the 
bed of the Atlantic Ocean, in some places more than three miles 
deep (forty times the height of St Paul's Cathedral), so satis- 
factorily, as to remove dread of future failure. Through these 
precious wires, persons, thousands of miles apart, can now con- 
verse almost as readily as if they sat at opposite sides of a table. 
The second marvel was, that chiefly through the introduction of 
a simple mechanical improvement in fire-arms, the much less 
numerous population of Prussia overcame the vast military 
power of the Austrian empire. It would appear from this, that 
henceforth countries will be powerful, safe, and prosperous, in 
proportion as they attain knowledge of the laws of inanimate 
nature, that is, of physical science, with practical skill or arts 

D 
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grounded on that, by which they may direct the energies of 
nature to produce results useful to them. 

* 3. This view is powerfully confirmed by reflecting that when 
many of the persons still living were born, there was not in 
existence a Watt's steam-engine, such as now, in thousands, are 
doing man's work all over the earth ; nor was there a gas-light, 
nor a railway, nor a steam-ship, nor electric telegraphs, nor 
photographs, nor others of the things which, within a century, 
have changed entirely the Condition of the human race on this 
globe. 

* 4. Persons may at first feel surprise that the great inven- 
tions referred to have been so long delayed; but the explana- 
tion is complete when a few known facts in the political history 
of Europe are considered. 

* 5. It is known that from about four thousand years ago, the 
Greeks first, and then the Eomans, w^ere making advances in 
many of the arts of civilization, far exceeding those of other 
nations. Their architecture, sculpture, and painting attained 
excellence which has not been surpassed, if equalled, in modern 
times ; and in the horrid work of war, offensive and defensive^ 
they seem to have accomplished all that was possible before the 
invention of gunpowder. In the copiousness and polish of their 
languages, they advanced from the rude forms of earlier times 
to what, as exhibited in their poetry, eloquence, €md historical 
narratives, has appeared to modem judges to be perfection. 

* 6. Strangely^ however, their opinions in r^ard to the origin 
of the universe, and to theology, appear to present intelligence 
to be almost incredibly absurd or irrational. They believed 
ihat this world had not existed very long, and that present 
events in it were dependent cai the will, caprices, and often low 
animal passions erf beings whom they called deities, or gods and 
goddesses, who were immortal, but in other respects so nearly 
resembled hulnan beings that the races might occasionally mix 
and multiply. They spoke of Jupiter as the father of their 
godfl^ commanding obedience by launching his thunderbolts; 
Neptune they believed was ruling the waves, Eolus the winds ; 
Mars was supposed to decide the event of battles, and so forth. 
In. many situations, magnificent temples had been raised to 
serve in the worship of these deities under the superintendence 
of a venerated priesthood. Little at tibat time did the people 
dream that in future ages their descendants, although mere men, 
would acquire power over nature superior to that attributed then 
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to their gods ; such, for instance, as the using lightning, under the 
name of electricity, to carry messages to distances of thousands 
of miles, even across broad seas, and to bring back instantaneous 
answers ; or the constructing of ships driven by steam, cleaving 
the waves more swiftly than ships with sails had ever done, and 
able to set at defiance the stormy winds and waves; and, 
lastly, constructing artillery vastly more destructive than any 
means ever attributed to Mitrs. 

* 7. The Greeks and Romans believing, as they did, that 
events on earth depended on the will of such deities as here 
described, of whose will they could have no foreknowledge, 
were prevented from thinking that by studying the ordinary 
course of nature they might detect, as their descendants have 
done, certain unchanging laws of sequence among the phe- 
nomena, the knowledge of which would enable them often to 
foresee what was coming, and to direct the agency of the laws 
to effect new results of the highest importance to their own well- 
being. 

* 8. Two thousand years ago the Romans had obtained 
dominion over nearly the whole world then known to them. 
It was then that Julius Caesar, returning to Eome from suc- 
cessful wars in Gaul and elsewhere, subverted the government of 
the senate, and became absolute emperor, dictator, or despot. 
Afterwards, amidst strange fluctuations, corruption and con- 
fusion spread, and the decline and fall of the Roman power 
had commenced. At last, barbarous nations from the north and 
east, in overwhelming multitudes, broke in upon the empire, 
and, working prodigious slaughter and devastation, dismembered 
it. Different tribes kept possession of different portions, and, 
intermarrying with what remained of the former inhabitants, 
formed eventually the distinct kingdoms of modem Europe. 

* 9. The pure Latin then ceased to be the common language 
of the different parts of the former empire, giving place to con- 
fused mixtures of the languages of the victors and the vanquished. 
These were little intelligible except to the occupants of tiie 
several localities. Had it not been for the fact that Christianity 
was then spreading over Europe, humanizing the people, the 
sacred books of which religion were chiefly Greek and Latin, and 
that the church services everywhere were Latin, the two ancient 
languages of Europe, with their valuable literatiure, might have 
been lost entirely, as great part of it really was. 

* 10, The want of a common language in Europe, clearly 

D 2 
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understood by the people of the diflferent nations, was powerful 
in delaying the advance of a new, and what was to become^ 
a much higher civilization, arising from new discoveries in 
science cmd new inventions in art founded on these. The 
noble intellect of man, although at this time obstructed, did 
not become torpid ; and striking instances of its activity were 
every now and then starting up during what were called the * dark 
ages' between the old and the new civilization. Thus Columbus^ 
a Genoese mariner, saw evidence which convinced him that this 
earth is in form a globe, and in his first voyage he fell upon, 
what has since been called, the new world of America lying in 
his way. Copernicus afterwards proved that this earth and 
similar globes, called planets, are all moving in orbits round the 
sun. Galileo, through his newly-invented telescope, then first 
saw the four moons of the great planet Jupiter, wheeling round 
it as our moon wheels round this earth. Newton discovered the 
great fact of Univ&rsdl Ghravitaiion which, with the simple laws 
of motion, regulates all the movements of the heavenly bodies. 
Besides these sublime facts, many subordinate novelties came, 
as the invention of gunpowder, the art of printing, &c., leading 
towards the marvels of the two last centuries already referred to. 

* 11. In the middle ages, the new forms of language called 
Italian, Spanish, French, English, German, &c., were all makng 
important progress, and producing admirable literatures. No 
one of them, however, was so generally known as to be a con- 
venient medium for scientific intercourse between the nations. 
The Latin, therefore, although not deeply studied in any of the 
countries, was studied to a moderate degree in all, and therefore 
soon becanfe the medium. The books of general interest, as 
those on the main branches of knowledge — of law, for instance, 
medicine and philosophy, were written in Latin. This practice 
prevailed even so late as Newton's time, who wrote his immortal 
Prindpia PhUosophise NaiwraUs in Latin; so did Bacon his 
Novum Orffanum. And the lessons or lectures in the different 
universities of Europe were delivered in Latin. It became 
necessary, therefore, to establish schools everywhere for teaching 
Latin. 

* 12. The superiority of a polished language, like Latin, over 
the yet imperfect forms of the vulgar tongues in Europe, was, 
some centuries ago, so great that in many persons, admiration of 
it became a kind of idolatry ; the mere words and phrases, particu- 
larly of the poets, being deemed more worthy of study than the 
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Tastly more important knowledge of actual things and scientific 
relations which might have been conveyed to them in their 
mother-tongues. On this knowledge, joined with Christianity 
and more correct views than formerly of social economy, — the 
last-mentioned still rapidly advancing, the modem civilization 
of the world is based. Moreover, there is, under the title of 
comparaiive philology, or the philosophy of language generally, a 
higher and more profitable study of language than in labouring 
on the details of any one language except those of the mother- 
tongue, which every person should well know. 

* 13. The writer of this, because advocating so strongly the 
study of natural science, has been thought by some not to attach 
due importance to the ancient classics, but wrongly. He has 
much regretted the waste of time caused by faulty modes of 
teaching, holding strongly the opinion of Milton, himself for 
some time a teacher, as given in the following words of his 
well-known letter to Mr. Hartlib: — "We do amiss to spend 
seven or eight years in merely scraping together as much 
miserable Latin and Greek as might be learnt otherwise easily 
and delightfully in one year." Knowledge of Latin, besides 
giving access to the admirable literature of the language, con- 
fers, in the present state of things, also incidental advantages. 
It is essential to a student of medicine, who will have to write 
prescriptions in Latin. It serves as a means of obtaining 
scholarships at the University. It greatly aids the study of the 
modem languages of Europe. 

* 14. When the writer of these pages went to the University, 
the progress in the world of new discovery in science and arts 
had become very rapid. Watt had just completed his improved 
steam-engine, and ingenious men everywhere were labouring 
to adapt it to the many purposes it was capable of serving. 
Hence in the class-room the interest had become intense of the 
lessons given which showed that the greater part of the pheno- 
mena of nature were consequences of a very few simple laws of 
motion and change, intelligible to ordinary comprehension, and 
which ordinary ability might afterwards apply to use. 

* 15. The writer, after leaving college, was so frequently a 
witness of advantages arising to persons who had physical 
knowledge, and of evils suffered by persons who wanted it, while 
he believed that instmction in such matters might be rendered 
more easy and attractive than usual by some changes in the 
mode of teaching, among others, by avoiding obscure technical 
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language — ^that on his returning from abroad to settle in London 
as a physician, he undertook to deliver, in the Philomathic 
Institution near his residence, a course of lectures on Natural 
Philosophy and Chemistry. In the printed announcement, he 
pointed out the need of such knowledge to persons, not of one, 
but of all classes (as repeated in the Introduction to this work at 
page XXV.). In regard, for instance, to the medical profession, he 
said, Where, to illustrate mechanics, is to be found a system of 
levers and hinges and moving parts like the limbs of an animal 
body ? where such a hydraulic apparatus as in the heart and blood 
vessels ; such pneumatic apparatus as in the breathing chest ; 
such acoustic instruments as in the hax and larynx ; such optical 
instruments as in the eye ; and, in a word, such variety and per- 
fection as in the whole of the visible anatomy ? In regard, also, 
to the education of women, it might be observed that in England 
now, not only in palaces but in ordinary dwellings, there are 
branching pipes for water supply, other pipes for gas, with meters 
and burners ; then a variety of fireplaces to maintain healthful 
temperature in winter, arrangements for required ventilation, 
well-closed house drsdns, &c. Among these, owing to ignorance 
or neglect of servants, accidents frequently occur, causing great 
annoyance and often danger; against which there is great security 
where the eye of an intelligent mistress glances over the pro- 
ceedings. 

* 16. Professional occupation prevented the repetition of 
these lectures. Afterwards, however, in the various medical 
societies, some views were put forth by Sir David Barry and 
others on the circulation of the blood, which erred in stating 
that the force moving the current in the veins was atmospheric 
pressure. The author's opinion was requested, and he afterwards 
gave a few lectures, including that subject. Not having leisure 
to repeat these, he published the Mements of Physics for 
general use, written in plain non-technical language, even in 
dealing with mathematical relations. 

* 17. That such a book was wanted, not only for England, but 
for the other countries of Europe, seemed proved by the new 
editions quickly called for, the reprints in North America, and 
the translations made into the principal European languages. 
The notices of the book by contributors to the public press 
gave so instructive and useful a view of the state of the public 
mind in regard to common education, that a few extracts from 
the large number are here reprinted in page 46. 
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* 18. When, in 1886, Gbvernment founded the Vmversity of 
London, then bo much wanted, and now so signally prospering, 
the author had the honour to be appointed a member of the 
Senate. Among the labours of the senate was the arrangement 
of a new curriculum, or course of study, more extended than 
before, to be pursued by candidates for the university degrees 
and honours, aa suited to the progressing condition of society, 
which now opens the way to high appointments, civil and 
military, at home and abroad, through competitive examinatiouB 
in general useful knowledge. The natural sciences of Physici^ 
and Chemistry were there included as fundamental parts of the 
course. It was at first objected by some parties that more 
was required than ordinary students cotdd bring to the test^ 
But experience has since proved that this fear was vain ; and 
in the older universities, and in some of the higher public 
schools, professors or teachers of experimental physics have since 
been appointed. It is knovm that science, when perfected or 
even only advanced, is often more easily learned than in its 
earlier stages. A person may now learn more of astronomy in 
a week than, before Newtpn had written, he could have learned 
in a year or more. 

* 19. The author of these pages cordially joined his enlighl- 
ened colleagues in labouring to widen the curriculum. He was 
requested by the senate to act on the committee which drew up 
the novel and important scheme of study for the degrees of 
Bachelor and Doctor in Science^ to be conferred after examination 
in the fundamental sciences of Mathematics, Physics, Chemistry, 
Life and Mental Philosophy, passing more Ughtly over the 
Languages, with the exception of our own. 

* 20. As marking that the author had reason to feel strongly 
the obligation which scholars contract towards the school and 
teachers where they are trained ; but chiefly because he desires 
to awaken in the public mind a just appreciation of the im^ 
portance in general education of the department of Natural 
Philosophy, called by Lord Bacon the root or foundation of the 
other sciences — he mentions the following incidents. When the 
class-rooms where he had studied were to be rebuilt in 1830, 
he returned to the building fund, the amount of the scholarship 
which he had enjoyed when first a student there; and when, six 
years ago, the two university colleges of Aberdeen were united to 
constitute one, he ofiered through Provost Webster an adequate 
sum to allow of the lectures on Natural Philosophy being given 
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where he himself had studied, near the centre of the town, some 
of the lectures being left open, as had been practised before, to 
inhabitants of the town, for a moderate fee, without matricula- 
tion.* Mrs. Amott, with the same views and wishes in regard 
to the study of elementary Natural Philosophy by those of her 
own sex, has made endowments to two Ladies' Colleges in 
London — the Queen's College in Harley Street, and the Bedford 
Square College. And lastly, arrangements have been made that 
the profit arising from the sale of this work shall serve to lower 
its price for general use, and, if the demand for it continue, shall 
procure fit editorial assistance for future publication, to keep it 
up to the level of the state of science at the time. The entire 
work is now sold for the price of the first half of the work when 
originally published separately.! 

* The circumstances of the University induced him to substitute for that 
offer a Scholarship of £50 in Natural Philosophy, which has been accepted by 
the Senatus, and is awarded at the end of the sessions. 

t The last pages tell, how important in the education of a people the 
knowledge of Physics or Natural Philosophy is. Of its full value, however, 
the popular mind was so little aware, that until lately it was not a part of the 
prescribed course of study in our public schools and colleges. There is another 
portion of knowledge, also of high value, which has been similarly raisappreciated, 
and which is therefore refeiTed to here ; namely; the fact that human enlighten- 
ment, and consequently Civilization, is in its nature slowly progressive. As a 
child is bom into the world utterly ignorant of all that exists there, and ac- 
quires knowledge of things and of the course of change among them only 
according to the opportunities of observation offered and the artificial aids in 
teaching provided by seniors ; so has the human race as a whole had gradually 
to advance during ages, from profound original ignorance to the now existing 
state of knowledge and arts. Study of the steps of past progress tends strongly 
to quicken further progress. The author has reviewed this subject in detail, 
in a volume (second edition) published with the title of A Survey of Human 
Progress, Tt is really a treatise on Education, which attempts through simple 
arrangement and language to render a subject which has been deemed obscure, 
so intelligible to common minds, as to serve both as a direction for the studies 
of individuals and as a help to those planning new legislative enactments 'at 
present required in relation to education generally. 

It is interesting to contemplate the very close resemblance in bodily con- 
stitution between man and the higher orders of inferior animals, as the lion 
and tiger, which, like him, eat flesh for their sustenance, and then to consider the 
immeasurable superiority of the intellectual faculties of the human mind or soul 
to the feeble shadows of these, named instincts, in brute animals. One 
particular in the comparison is, that man has very clear foresight of much 
that is to happen in the future, and with his power of devising great variety 
of means to effect ends, he can modify greatly the course of nature to answer 
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innumerable purposes. Man can foretell to withih a few beats of a pendulum 
the coming on of an eclipse, a thousand years before it happens ; whereas a 
lion can form but a dim conception of any one day in the coming week. 

Man and these inferior animals have bodies consisting of like bone and flesh, 
in form of external parts for locomotion and other actions, as in obtaining 
food, and of internal parts which convert the food into blood, to circulate 
through the heart and branching channels to every point. They all have a brain 
and nerves, and connected with these, sensory organs of touch, seeing, hearing, 
taste, and smell. They all sleep and wake, they all are bom, and grow old, 
and die. They all require an unfailing supply of nourishment, fresh air, and 
warmth, dependent more or less on their own exertion ; and if any one of 
these is not supplied, they quickly die. 

The inferior animal, when aroused by its appetites and instincts, being 
short-sighted, knows no other or better mode of gratifying its want, of food for 
instance, than, when a fit object is seen, to seize it at once, and then to kill and 
devour, utterly regardless of the suffering inflicted. There is, therefore, vio- 
lence, cruelty, and death preceding the repast ; and there is necessarily unceasing 
war between the stronger creature which eats and the weaker races which are 
to be eaten. 

Man, on the contrary, by his penetrating foresight and power of devising, 
joined with quick susceptibility to compassion and benevolence, sees the 
possibility of obtaining all he needs in unlimited abundance and at all times, 
through gentleness, judicious care, and general kindness, instead of through 
brutish violence. This is seen in that most precious of his inventions, the 
art of taming certain animals and raising flocks and herds. Such animals 
he protects from their natural enemies; he shelters them from the in- 
clemencies of the weather, he provides for them abundant food through all 
the seasons. From the beginning of their lives to the end they need never 
have a pain, either actual or apprehended, thus exhibiting a striking contrast 
to the fate of animals in the wild state, called that of nature, with their 
fierce enemies always near, them ; and when at last the owner wants the 
lx>dy of a sheep after its life has ceased, the death may be so sudden that 
there has not been time to feel pain, and the creature has merely left room 
for another like itself to inherit its happy lot. 

Then in the dealings of human beings with one another the same noble 
reason with foresiecht soon discovers to them that by practising universally 
perfect justice and benevolence, in lieu of the narrow selfishness, of inferior 
animals,' all painful rivalry and disagreements may be avoided, and the satis- 
factions of human existence may be increased inimitably. The golden rule of 
human conduct, easily understood by common apprehension, is — to act always 
towards others as one would wish to be treated if the relations of the parties 
were reversed. 

Man with abundance of the prime necessaries of life always at conamand, 
and freed from all anxiety respecting the future, is at liberty to employ his 
whole time, and his high mental powers, in devising numberless new arts to 
multiply and enhance his enjoyments. He can gradually convert what was 
once a desert into a noble city like London. His powerful memory retains 
knowledge of the results of his own experience, and through language, he 
may obtain from others and from books knowledge of the most interesting 
occurrences which have happened in preceding time. The steady course of 
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nature thus revealed to him warns him of much that is to occur iu time 
to come. Man, therefore, unlike the hrute creature, which can know only 
what happens during its own short life in its own neighhourhood, may be said 
to have lived through long past ages of progressing civilization, and, in a 
d^ree, to live also through the future with higher anticipations realized. 

It is to be remarked that man, although always possessing his high intel- 
lectual powers, has, when bom, no more knowledge of the world into which 
he has come than any of the lower animals, and if left without education or 
training from seniors, would for a time act in obedience to mere animal wants 
and instincts. This has been proved where, by accident, young children have 
been cast and left unprotected and untaught on a fertile tropical island. 
They have grown to maturity, and multiplied as so many sheep or other 
inferior animals would. Sad it is to know that there have been many, and 
are still some regions of the earth occupied by men nearly in the lowest animal 
condition, the families or tribes being almost constantly at war with one 
another, aiming at extermination of rivals, with even cannibal cruelty. 

Parents in a civilized community, become aware of the boundless advantages 
of acting towards one another with mutual kindness, that is to say, with per- 
fect justice and wise benevolence, naturally teach this conduct to their 
children ; and their lessons and example operating from early youth to re- 
strain the tendencies to narrow animal selfishness, the training produces what 
has been called a second nature, seen among civilized as contrasted with 
savage men. 

As civilized families become larger and multiply, the seniors see it useful to 
frame and establish rules or laws of conduct for all, and to appoint officers or 
magistrates to superintend the execution of the laws. The crowning arrange- 
ment of general civilization will be, when in every country there is established 
a thoroughly suitable scheme of education for the children of all the classes of 
the commimity. The approach to this in any country is not yet very near, 
although there seems now to be an awakening of the public mind in regard 
to it. 

It is still a fact, however, that distinct large communities, or parties in the 
same, although tolerably well governed within themselves, will manifest 
towards one another decided narrow selfishness, even like that of savage tribes 
carrying on wars with the usual cruelties. Witness what has occurred lately 
between the States of North America, and more lately, between the northern 
and southern states of Germany. In America, within three yeara, hundreds 
of thousands of the people fell in mutual slaughter, as did forty thousand 
within three days in the end of last year in Bohemia. Had the masses 
of the people in these countries been trained from early youth to conceive 
vividly on one side the horrors of war, and on the other the advantages 
of peace; and had they been accustomed to obey the precept which the 
religion professed by them as well as worldly wisdom directly inculcates, of 
" doing to others as they would be done unto ;" and had there existed fitly 
chosen representative assemblies enabling the masses to influence the governors, 
such wars could not have broken out. 

England has had the high distinction of being the first to see clearly, and to 
exemplify in practice the effects between nations of freedom of commerce (free 
trade) tending to tie them together as a greathelping brotherhood. Ignorant pre- 
judices, and the narrow interests of particular classes, for a long time strongly 
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opposed everywhere, the adoption of free trade ; but now, to the surprise 
of some, and to the profit and delight of all concerned, it does exist, to a certain 
extent, and is producing its happy results. In the British dominions the aboli- 
tion of negro slavery and other kindred measures were preparing the way. 



* Note to Page 485. 

This section of four pages relates to the important facts ascertained since the 
early editions of the Physics, on the subject of the mechanical dilating force 
of Heat and the relation of that to other forces. The attention given by the 
author to the subject appears in the edition of 1829, in the following lines of 
Vol. II., from page 69 forward. 

Page 70. " If not before, at any rate soon after steam-engines began to be 
used, and had so strikingly shown to what important purposes the force of an 
expanding aeriform fluid might be applied, the thought would naturally occur 
that the force of common air dilating by heat might also be rendered useful." 

Page 71. ** The value for work of a foot of steam passing from a boiler into a 
worldng cylinder would be, to press up the piston of the steam-engine through 
a foot (an explanatory diagram is given) with force all the way of 15 lbs. per 
inch of the piston surface (page 96). Persons may not reflect that 15 lbs. on 
the square inch is about a ton (it is exactly 2,160 lbs.) on the square foot." 

In pages 69, 70, it is stated that the bulk of any quantity of air is doubled 
by an increase of temperature of about 500°, which implies that a cubic foot 
of air dilating to double bulk under a piston, will exert exactly the same force 
as a foot of steam entering there. It follows from this that if the so-called 
capacities for heat of the two substances were accurately known, the force- 
value of the heat employed in the two would be accurately ascertained. But 
in 1829, the capacities for heat of water and air, under different degrees of 
compression, were not perfectly known. Some instances are given, at 
page 52, of the capacity diminishing with increase of pressure. At page 72 a 
rough estimate is made in round numbers, not meant as a direction to engineers 
but as encouragement to experiment. Since then the admirable researches of 
Joule, Mayer, and Regnault have given precision to all such calculations, and 
have led to the determination of what is called the mechanical equivalent of Heat, 
or Joule's equivalent, as recorded here, at page 486. In 1852 Dr. Joule read a 
paper before the Royal Society (published in the Transdctions of the year) 
reviewing the whole subject of the expansion of air by heat, and describing a 
simple air-engine such as sketched in the Physics of 1829, page 72, with the 
burning fuel enclosed within the receiver. The order of thought and illustra- 
tion used in the early editions is repeated in the new edition of 1865, with a 
notice of the discoveries made nearly twenty years ago by Dr. Joule and 
others. 



NOTICE, 



■•O^ 



A strange incident may with propriety he mentioned here. In 
a literary journal, the * Reader' {now for various reasons discon- 
tinued,) there appeared in March 1864, a detailed and favourable 
criticism of the 'Elements of Physics f hut in Octoher 1865, 
under a change of editor and some new interest, an article was 
admitted intended to disparage the work. Not finding scientific 
errors in the hook itself, to serve the purpose, it charged the author 
with having taken for his last edition, without acknowledgment, 
some information respecting the Mechanical Equivalent of Heat 
from Chap. III. of Professor TyndoEs recent work on ' Heat as a 
mode of Motion.' That this, which was the only specified charge of 
unfairness, was utterly groundless, is seen hy comparing the part 
impugned, page 485-0 of the present edition, with the quotations 
from earlier editions, reprinted here on the last page (43), and with 
the statement of Joule's discovery of the Mechanical Equivalent, as 
given long ago hy himself 

It win interest students to note, in reading from pages 2 to 5 
of Vol. II. of the Physics, published in 1829, of which the sub- 
stance is repeated almost verhatim in the pages 402 to 405 of the 
present edition, that the author at that time considered heat to he 
an undulatory motion among particles, connected with similar 
motion in an elastic imponderable medium pervading general 
space ; and further held, that there was intimate co-rdation in 
nature hetween the phenomena and forces of Heat, Light, EleC" 
tricity, and Magnetism. 



EXTRACTS FROM RECENT REVIEWS OF THE 
ELEMENTS OF PHYSICS. 



The Athenaum, 14th Oct., 1865. 

, . . We know of no work which so fEtithfully falfils the duty of supplying 
general readers with elementary matter as the Physics of Dr. Amott. It is written 
m a remarkably clear style ; and often when dealing with the more exalted truths 
it rises into eloquence without being inflated. 

The Foetniohtly Review, 1st Oct., 1865. 

. . . That after so long a delay there should still bea public eiiger for Dr. Arnott*s 
new edition is a striking testimony to its^reputation ; and indeed we may say, with- 
out injustice, that the qualities which many years ago gave to this treatise a dis- 
tinctive place among works of popular science, still give it a superiority over all 
rivals. In perfect clearness of oonoeption, and consequent clearness of statement. 
Dr. Axnott has not been surpassed. His book may be read by a philosopher or a 
child. . . . 

The Lancet, 14th Oct, 1865. 

. . . The charming simplicity of the style, and the erudition which it displayed, 
p:ave it at once a world-wide reputation. It was translated into most European 
languages, and reprinted in America. The revolution which has occurred with 
respect to many subjects discussed has afforded the learned author the opportunity 
of embodying in these volumes what is novel and interesting. . . . 

Daily News, 14th Oct., 1865. 

. . . Dr. Amott^s Physics is honourably distinguished as the first work of serious 
value in which the attempt was made to convey in the English tongue the leading 
facts and doctrines of science without employing the technical phraseology of the 
schools. Li our own days everybody is expected to have a general acquaintance 
with them ; and this change is in a great measure owing to his writings. . . . 

The Medioal Times and Gazette, Jan., 1866 

. . . There is a charm in this work depending on the simplicity with which the 
principles are laid before the reader, and an enthusiasm which pervades the author^s 
exposition of the wonders of nature which render it extremely popular. . . , 

The London Review, 17th Feb., 1866. 

. , . The extraordinary popularity achieved by this book over other publications 
on the same sul\ject is, we conceive, to be attributed to its having surpassed thorn 
in a corresponding degree in the clearness and impressiveness of its style ; in short, 
the methoa of the work is alone sufficient to stamp it as a remarkable production, 
since it possesses, in a high degree, every quality which can contribute to promote 
its object. The value of the work as the means of moulding the mind in youth ean 
hardly be over estimated. As a specimen of tiie admirable junction of brevity 
with clearness, characteristic of Dr. Amott's wxitmgs. we exfaraot the analysis of 
the chapter on Heat, at page 406. . , . 

Medico-Chirurgioal Review, Oct., 1866. 

... It is no small recommendation to a work of this kind that, whilst it instructs 
on matters the most abstruse, it excites an interest little inferior to that which is 
felt in the perusal of a romance. . . . 



NOTICES OP EABLY EDITIONS OF THE ELEMENTS OF 

PHT8IC8. 



The Times, 3rd Oct., 1827. 

. . . The pressure only of more immediate matters has prevented us from giving an 
earlier notice of this very valuable work. TWs great desideratum (of vmting intel- 
ligibly on subjects deemed difficult) asfEkraathe Elements of Physics are concerned, 
the labour of Dr. Amott has at length supplied, and that with a degree of success 
and completeness, not merely whicli hus never before been arrived at, but which 
we may venture to predict will not be surpassed. His book has the strong and 
peculiar merit that, although a book of immense labour, all the labour has been 
taken by the author. To the most idle schoolboy it will be as entertaining as a 
treatise on witchcraft or legerdemaine. . . . 

The Athen^cm, 2nd Jan., 1828. 

. . . The admirable work before us brings at last the philosophy of nature to 
our very doors. It has made a highway for us to the very heart of the subject, out 
of the words and phrases of our mother tongue. Although addressed to the public 
in general, it is in truth as worthy of the perusal of the accomplished mathematician 
as if it bad been written for him alone. ... A charm of the book lies in what we 
woiild call the spirit of human interest which pervades and animates it, in those 
irradiations of heart and fancy which give their heat and glow to so many of its 
pages. . . . 

Dr. Whewell, Cambridge (late Master of Trinity), in his First PrincipUa of 

Medianics, published in 1832, page v., says — 

". . . It is, I hope, one of the privileges of an elementary essay like the present 
to borrow freely and without blame from the best works which have been published. 
I have used the privilege to a considerable extent. In the illustnvtions of the 
fundamental laws, Dr. Amott's deservedly popular ElemeTda of Physten contains 
well-selected examples stated with great liveliness ; and I have in some instances 
transcribed from such portions of his work several sentences in succession. I have 
in the same manner borrowed from Adam Smith's History of Astronomy ^ Sir John 
Hersohel's admirable Study of Natural Philosophy" — other names follow of Babbage, 
Davies Gilbert, Tredgold, &c. . . . 

Household Words, 10th July, 1852. 

. . . Whoever has had the pleasure of studying Dr. Amott's Elements of Physics, 
must have dwelt with peculiar zest on some illustrations of its doctrines drawn 
from the structure of the human body. Well do we remember with what a flutter 
of surprise the professors and students of two distinguished schools of medicine 
first learned* from Dr. Amott's book that atmospheric pressure is one of tiie forces 
by which the stability of the joints is secured, and that, in the knee joint, for 
instance, the articulating surfaces of the bones are held togetlier by about sixty 
pounds pressure of air. For a whole session teachers and pupils never tired of 
talking about this wonderful discovery. . . . 
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Edward Roqers, M.A. Student of Chri&t 
Church, Oxford. Crown 4to. 

[^ Nearly ready. 

Life of Amelia Wilhelmina Siey e« 

king, fi*om the German. Edited, with the 
Author's sanction, by Catherine Wink- 
WOBTH. Post 8vo. with Portrait, 12f. 

Mossart's Letters (1769-1791), 

translated from the Collection of Dr. 
LuDwiG NoHL by Lady Wallace. 2 vols, 
post 8vo. with Portrait and Facsimile^ 18i. 

Beethoven's Letters (1790-1826), 

from the Two Collections of Drs. Kohl 
and Yon K()ohel. Translated by Lady 
Wallace. 2 vols, post 8vo. Portrait, ISs, 

Felix Mendelssohn's Letters ttom 

Italy and Switzierland, and Letters /rom 1838 
to 1847, translated by Lady Wallace. With 
Portrait 2 vols, crown 8vo. 5f. each. 

Becollections of the late William 

Wilberforce, M.P. for the County of York 
during nearly 80 Years. By J. S. Habfobd, 
F.B.S. Second Edition. Post 8vo. 7$. 

Sfemoirs of Sir Henry Havelodky 

K.C.B. By John Glabk Mabshicav. 
Second Edition. 870. with Portrait, 12i.6</. 
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Essays in Eodesiastioal Biogra- 
phy. By the Right Hon. Sir J. Sthphxit, 
LL.D. Fourth Edition. 8yo. 14& 

Biographies of Distinguished Sci- 
entific Men. By FRAN901S Araoo. Trans- 
lated by Admiral W. H. Smyth, F.R.S. the 
Rev. B. Powell, MA. and R. Grast, IMLA. 
Syo. 18«. 



Vioissitades of Families. By Sir 

• Bbrnabd Burke, Ulster King of Arms. 
First, Second, and Third Series. 3 yds. 
crown Syo. ISt. Sd, each. 

Maunder's Biographical Trea- 
sury. Thirteenth Edition, reconstructed and 
partly rewritten, with above 1,000 additional 
Memoirs, by W. L. R. Gates. Fcp. 10<. 6d. 



Criticism, Philosophy, Polity, ^c. 



The Institutes of Justinian; with 

English Introduction, Translation, and 
Notes. By T. G. Sandars, M.A. Barrister- 
at-Law. Third Edition. 8vo. 15s. 

The Ethics of Aristotle with Essays 

and Notes. By Sir A. Graitt, Bart M.A. 
LL.D. Director of Public Instruction in the 
Bombay Presidency. Second Edition, re> 
vised and completed. 2 vols. 8vo. price 28s. 

On BepresentatiTc GoTemment. 

By John Stuart Mill, M.P. Third Edi- 
tion. 8vo. 9». crown 8vo. 2«. 

On Iiiberty. By the same Author. Third 
Edition. Post 8vo. Is, 6d crown 8vo. 
lf.4d: 

Frinoiples of FoUtioal Soonomy. By the 
same. Sixth Edition. 2 vols. 8vo. 30«. or 
in 1 vol. crown 8vo. 6». 

System of Iiogic, Batiocinative and 
Inductive. By the same. Sixth Edition. 
2 vols. 8vo. 25s. 
XTtilitarianism. By the same. 2dEdit.8vo.6«. 

Dissertations and Discussions. By the 
same Author. 2 vols. 8vo. 24«. 

Examination of Sir "W. Hamilton's 
Philosophy, and of the Principal Philoso- 
phical Questions discussed in his Writings. 
By the same. Second Edition. 8vo. \As, 

The Elements of Political Eco- 

nomy. By Henry Dunning Macleod, 
M.A. Barrister-at-Law. 8vo. 16s. 

A Dictionary of Political Economy; 
Biographical, Bibliographical, Historical, 
and Practical. By the same Author. Vol. I. 
royal 8vo. 30f. 

Lord Bacon's Works, collected 

and edited bj'R. U Ellis, M.A. J. Speddino, 
M.A. and D. D. Hbath. Vols. I. to V. 
FhUoiophical Works, 6 vols. 8vo. £4 6«. 
Vols. VI. and VII. Literary and Profes- 
t&mal Works, 2 vols. £1 IBs. 



Bacon's Essays, with Annotations. 

By R. Whatblt, D.D. late Archbishop of 
Dublin. Sixth Edition. 8vo. 10s. 6d, 

Elements of Logic. By B. Whatelt, 

D.D. late Archbishop of Dublin. Ninth 
Edition. 8vo. 10s. 6dL crown 8vo. 4s. 6dL 

Elements of Rhetoric. By the same 
Author. Seventh Edition. 8vo. 10s. 6dL 
crown 8vo. 4s. Sd, 

EngUsh Synonymes. Edited by Arch- 
bishop Whately. 5th Edition. Fcp. 8s. 

Miscellaneous Bemains from the 

Common- place Book of Richard Whately, 
D.D. late Archbishop of Dublin. Edited by 
E. Jase Whately. Post 8vo. 7s. 6d. 

Essays on the Administrations of 

Great Britain from 1783 to 1830. By the 
Right Hon.' Sir G. C. Lewis, Bart Edited 
by the Right Hon. Sir E. Head, Bart. 8vo. 
with Portrait, 15s. 

By the same Author. 

Inquiry into the Credibility of the 
Early Roman History, 2 vols. dOs. 

On the Methods of Observation and 
Reasoning in Politics, 2 vols. 28s. 

Irish Disturbances and Irish Church 
Question, 12s. 

Bemarks on the Use and Abuse of 
some Political Terms, 9s. 

The Fables of Babrius, Greek Text 
with Latin Notes, Part I. 6s. 6d. Part IL 
8s. GdL 

An Outline of the Necessary 

Laws of Thought : a Treatise on Pure and 
Applied Logic By the Most Rev. W. 
Thomson, D.D. Archbishop of York. Crown 
8vo. 5s. 6dL 

The Elements of Logic. By Thomas 

Shedden, M.A. of St Peter's Coll. Cantab. 
12mo. 4s. Sd. 
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Analysis of Mr. Mill's System of 

Logic By W. Stbbbinq, M.A. Second 
Edition, l^mo. Bs, 6<f. 

The Election of Bepresentatives, 

Parliamentary and Municipal; a Treatise. 
ByTHOUAsUAREyBarrister-at'Law. Third 
Edition, with Additions. Crown 8yo. 65. 

Speeches on Parliamentary Be- 

form. By the Right Hon. B. Disbaeli, 
M.P. Chancellor of the Exchequer. 1 vol. 
8vo. [Acur/y ready. 

Speeches of the Bight Hon. Lord 

Macaulat, corrected by Himself. Library 
Edition, 8yo. 12s. People's Edition, crown 
8yo. 3«. 6cf. 

Lord Macanlay's Speeches on 

Parliamentary Reform in 1831 and 1832. 
16mo. Is. 

A Dictionary of the English 

Language. By R. 6. Lathasi, M.A. M.D. 
F.R.S. Founded on the Dictionary of Dr. S. 
Johnson, as edited by the Rev. H. J. Todd, 
with numerous Emendations and Additions. 
Publishing in 36 Parts, price 35. 6d!. each, 
to form 2 vols. 4to. Vol. I. in Two Parts, 
now ready. 

Thesaurus of English Words and 

Phrases, classified and arranged so as to 
facilitate the Expression of Ideas, and assist 
in Literary Composition. By P. M. Rooet, 
M.D. 18th Edition, crown '8vo. 10s. 6d 

Lectures on the Science of Lan- 
guage, delivered at the Royal Institution. 
By Max Mullbr, M.A. Taylorian Professor 
in the University of Oxford. First Seriks, 
Fifth Edition, 12s. Second Series, 18s. 

C^iapters on Language. By F. W. 

Farrar, M.A. F.R.S. late Fellow of Trin. 
Coll. Cambridge. Crown 8vo. 8s, 6d. 

The Debater ; a Series of Complete 
Debates, Outlines of Debates, and Questions 
for Discussion. By F. Rowton. Fcp. 6s. 

A Course of English Beading, 

adapted to every taste and capacity; or. 
How and W'hat to Read. By the Rev. J. 
PycROFT, B.A. Fourth Edition, fcp. 6s, 

Manual of English Literature^ 

Historical and Critical : with a Chapter on 
English Metres. By Thomas Arnold, M. A. 
Second Edition. Crown 8vo. 7s. 6rf. 

Southey's Doctor, complete in One 

Volume. Edited by the Rev. J.W. Wabteb, 
B.D. Square crown 8vo. 12s. 6dL 



Historical and Critical Commen- 
tary on the Old Testament ; with a New 
Transition. By M. M. ELausoh, Ph. D. 
Vol. I. GenesiSf 8vo. 18s. or adapted for the 
(general Reader, 12s. Vol. II. ExodxtSf 15s. 
or adapted for the General Reader, 12s. 

A Hebrew Grammar, witli Exeroise». 
By the same. Part 1. Outlines with Exer- 
cises, 8vo. 12s. 6d. Key, 6s. Part II. Ex- 
ceptumal Forms and Constructions, 12s. Sd, 

A Latin-English Dictionary. By 

J. T. White, D,D. of Corpus Christi Col- 
lege, and J. E. Riddle, M.A. of St Edmund 
Hall, Oxford. Imp. 8vo. pp. 2,128, price 42s. 

A New Iiatin-English. Dictionaryi 
abridged from the larger work of fFhite and 
Middle (as above), by J. T. White, D.D. 
Joint- Author. 8vo. pp. 1,048, price 18s. 

The Junior Scholar's Latin-English 
Dictionary, abridged from the larger works 
of White and Riddle (as above), by J. T. 
White, D.D. surviving Joint-Author, 
Square 12mo. pp. 662, price 7s. 6d, 

An English-Greek Lexicon, con- 
taining all the Greek Words used by Writers 
of good authority. By C. D. Yonob, B.A. 
Fifth Edition. 4to. 21s. 

Mr. Yonge's New Iiexicon, En- 
glish and Greek, abridged from his larger 
work (as above). Square 12mo. 8s. 6df. 

A Greek-English Lexicon. Com- 
piled by H. G. LiDDELii, D.D. Dean of 
Christ Church, and R. Scott, D.D. Master 
of BallioL Fifth Edition, crown 4to. 31s. Qd* 

A Iiezicon, Greek and Snglish* 
abridged from Liddell and Scott's Greek- 
English Lexicon, Eleventh Edition, square 
12mo. 7s. Qd, 

A Sanskrit-English Dictionary, 

The Sanskrit words printed both in the 
original Devanngari and in Boman letters; 
with References to the Best Editions of 
Sanskrit Authors, and with Etymologies 
and Comparisons of Cognate Words chiefly 
in Greek, Latin, Gothic, and Anglo-Saxon. 
Compiled by T. Benfey. 8vo. 62s. 6rf. 

A Practical Dictionary of the 

French and English Languages. By L. 
Contanseau. llth Edition, post 8vo. 10s. BeL 

Contanseau's Pocket Dictionary, 
French and English, abridged from the 
above by the Author. New Edition. 18m 0. 
price 3s. Qd. 

New Practical Dictionary of the 

German Language; German-English, and 
English-German. By the Rev. W. L. 
Blacklbt, M.A., and Dr. Carl Martin 
Friedlander, Post8vo. 14s. 
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Miscellaneous Works and Popular Metaphysics. 



Beoreatioiis of a Country Parson. 

By A. K. H. B. Fibst Sebies, with 41 
Woodcut Illustrations from Designs by 
B. T. Pritchett Crown 8yo. 12«. 6dL 

BeoreationB of a Country Farson. 
Ctacx>Ni> Series. Crown 8yo. 8«. Qd, 

Tbe Conunonplaoe Philosopher in 
Town and Country. By the same Author. 
Crown 8vo. 8«. 6<2. 

Ijeisure Hours in Town ; Essays Oonsola- 
tozy, iBsthetical, Moral, Social, and Do- 
mestic. By the same. Crown 8yo. 8«. Bd, 

Tho Autumn Holidays of a Country 
Parson ; Essays contributed to Fraur^s Ma- 
gaxine and to Good Words. By the same. 
Crown 8yo. 8«. 6(f. 

The Oxaver Thoughts of a Country 
Parson, Second Series. By the same. 
Crown 8vo. 3«. 6<f. 

Oritical Essays of a Country Famon, 
selected from Essays contributed to Fraser's 
Magazine. By the same. Post 8vo. 9«. 

Sunday Afternoons at the Parish 
Cnurch of a University City. By the same. 
Crown 8vo. S«. M, 

A Campaigner at Home. By Shib- 

LET, Author of 'Thalatta* and 'Nugss 
CriticsB.' Post 8vo. with Vignette, 7». 6d. 

Studies in Parliament: a Series of 

Sketches of Leading Politicians. By R. H. 
HuTTON. (Reprinted from the PaU Mall 
Oazette.) Crown 8vo. 4«. 6dL 

Lord Maeanlay's Miscellaneous 

Writings. 
LiBRABT Edition, 2 vols. 8vo. Portrait, 21s. 
Pbofle's Edition, 1 vol. crown 8vo. 4a. Qd. 

The Bev. Sydney Smith's Mis- 
cellaneous Works ; including his Contribu- 
tions to the Edinburgh Bevtew, People's 
Edition, 2 vols, crown 8vo. 8«. 

momentary Sketches of Moral Philo- 
sophy, delivered at the Royal Institution. 
By the same Author. Fcp. 6f. 

The "Wit and "Wisdoin of the Bev. 
Stdvbt Smith : a Selection of the most 
memorable Passages in his Writings and 
Conversation. 16mo. 5«. 

EpigramSy Anolent and Modem : 

Humorous, Witty, Satirical, Moral, and 
Panegyrical Edited by Bev. John Booth, 
BJL Cambridge. Second Edition, revised 
and enlarged. Fcp. 7$, Qd, 



The Folk-i:K>re of the Northern 

Counties of England and the Borders. By 
William Henderson. With an Appendix 
on Household Stories by the Rev. 8. 
Baring-Gould. Crown 8vo. with Coloured 
Frontispiece, 9«. 6<f. 

From Matter to Spirit: the Result 
of Ten Years' Experience in Spirit M anifts- 
tations. By Sophia E. Db Moboak. 
With a Preface by Professor De Morgan. 
Post 8vo. 88. 6d. 

Essays seleoted from Contribu- 
tions to the Edinbur^ Beview. By Henbt 
Rogers. Second Edition. 8 vols. fcp. 21«. 

Beason and IFaith, their Claims and 
Conflicts. By the same Author. New 
Edition, revised and extended, and accom- 
panied by several other Essays, on related 
subjects. Crown 8vo. 6s. 6d. 

The Eclipse of Faith; or, a Visit to a 
Religious Sceptic. By the same Author. 
Eleventh Edition. Fcp. 5«. 

Defence of the Eclipse of Faith, by its 
Author. Third Edition. Fcp. 8«. 6d 

Selections from the Correspondence 
of R. £. H. Greyson. By the same Author. 
Third Edition. Crown 8vo. 7$. 6d. 

Fulleriana, or the Wisdom and Wit of 
Thomas FuLLER,with Essay on his Life and 
Genius. By the same Author. 16mo. 2s. 6d, 

Occasional Essays, By Chakdos 

Wren Hoskyns, Author of* Talpa, or the 
Chronicles of a Clay Farm,* &c 16mo. 
5s. Qd, 

An Essay on Human Nature; 

showing the Necessity of a Divine Revela- 
tion for the Perfect Development of Man's 
Capacities. By Henry S. Boase, M.D. 
F.R.S. and G.S. 8vo. 12s. 

The Philosophy of Nature ; a Sys- 
tematic Treatise on the Causes and Laws of 
Natural Phenomena. By the same Author. 
8vo. 12s. 

The Secret of Hegel: being the 

Hegelian System in Origin, Principle, Form, 
and Matter. By James Hutchison Sxm- 
LiNQ. 2 vols. 8vo. 28s. 

An Introduction to Mental Phi- 
losophy, on the Inductive Method. By 
J. D. MoRELL, M.A LL.D. 8vo. 12s. 

Blements of Fsydhology. containing fhe 
Analysis of the Intellectual Powers. By 
the same Author. Post 8vo. 7a M. 
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and Touoh.: an Attempt to 

J^prove the Received (or Berkeleian) 
Theory of Vision. By Thomas K. Abbott, 
IL A. Fellow and Tutor of Trin. GolL Dublin. 
Sto. with 21 Woodcuts, 5«. 6d. 

The Senses and the Intellect, 

By ALEXAin>EB Bain, M.A. Prof, of Logic 
in the Univ. of Aberdeen. Second Edition. 
8yo. 15«. 

The Bmotions and the "WiU, by the 
same Author. 8yo. 15«. 

On the Study of Character, including 
an Estimate of Phrenology. By the same 
Author. 8va 9^. 

Time and Space: a Metaphysical 
Essay. By Shadworth H. Hodgson. 
8yo. pp. 588, price 16*. 



The Way to Best: Results from a 
Life-search after Religious Truth, By 
R. Yauohan, D.D. Crown 8yo. 7f. 6d. 

Hours with the Mystics : a Contri- 
bution to the History of Religious Opinion. 
By Robert Alfred Yauohan, B.A. Se- 
cond Edition. 2 vols, crown 8to. 12#. 

The Philosophy of IN'ecessity; or. 

Natural Law as applicable to Mental, Moral, 
and Social Science. By Charles Brat. 
Second Edition. 8vo. da. 

The BdiuMbtion of the Feelinga and 
Affections. By the same Author. Third 
Edition. 8ya 8s. 6dL 

On Force, its Mental and Moral Corre- 
lates. By the same Author. 8vo. 5s» 

Christianity and Common Sense. 

By Sir Willouohbt Jones, Bart. 
Trin. Coll. Cantab. 8yo. 6«. 



Astronomy^ Meteorology, Popular Geography, ^c. 



Outlines of Astronomy. By Sir 

J. F. W. Herschel, Bart, M.A. Eighth 
Edition, revised ; with Plates and Woodcuts. 
8vo. 18«. 

Arago's Popular Astronomy. 

Translated by Admiral W. H. Smyth, 
F.R.S.andR.GRANT,M.A. With 25 Plates 
and 858 Woodcuts. 2 Tols. 8to. £2 5«. 

Saturn and its System. By Rich- 
ard A. Proctor, B.A. late Scholar of St. 
John's Coll. Camb. and King's Coll. London. 
8vo. with 14 Plates, 14«. 

The Handbook of the Stars. By the 
same Author. Square fcp. 8vo. with 3 Maps, 
price 5s. 

Celestial Objects for Common 

Telescopes. By T. W. Webb, M JL F.RA.S. 
With Biap of the Moon, and Woodcuts. 
16mo. 7«. 

A General Dictionary of Gteo- 

graphy. Descriptive, Physical, Statistical, 
and Historical ; forming a complete 
Qasetteer of the World. By A. KJeith 
JOHHSTOW, F.R.S.E. 8yo.8l5.6rf. 



M'Cullocli's Dictionary, Geogra- 
phical, Sutistical, and Historical, of the 
various Countries, Places, and principal 
Natural Objects in the World. Revised 
Edition, with the Statistical Informatioii 
throughout brought up to the latest retams. 
By Frederick Martut. 4 vols. 8v», with 
coloured Maps, £4 4t, 

A Manual of Geography, Physical, 

Industrial, and Political. By W. HuGHSB, 
F.RG.S. Prof, of Geog. in King's CoU. and in 
Queen's Coll. Lond. With 6 Maps. Fcp.7».W. 

Hawaii : the Past, Present, and Future 
of its Island- Kingdom : an Historical Ac- 
count of the Sandwich Islands. By Maituey 
Hopkins, Hawaiian Consul- General, &c. 
Second Edition, revised and continued; 
with Portrait, Map, and 8 other Illustra- 
tions. Post 8vo. 12«. 6d, 

Mannder's Treasury of Gteogra- 

phy. Physical, Historical, Descriptive, aond 
PoUtical. Edited by W. Huohbb, F.R.O.S. 
With 7 Maps and 1 6 Plates. Fcp. lOi.- 6d. 

Physical Gteography for Schools 

and General Readers. By M. F. Maurt, 
LL.D, Fcp. with 2 Charts, 2*. 6A 



Natural History and Popular Science. 



The lilements of Physics or 

Natural Philosophy. By Neil Arkott, 
M.D. F.R.S. Physician Extraordinary to 
the Queen. Sixth Edition, rewritten and 
completed. 2 Parts, 8vo. 21ff. 



Volcanos, the Character of their 
Phenomena, their Share in the fltructuri 
and Composition of the Surface of the Globe, 
&c By G. PouLETT SoROPE, M.P. F.B.8. 
Second Edition. 8vo. with Illustration% 1ft. 
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Bocks Classified and Described. 

By Bernhard Von Gotta, An English 
Edition, by P. H. Lawrence (with English, 
German, and French Sj^nonymes), revised 
by the Author. Post 8vo. 14«. 

•^* Lithology, or a Classified Synopsis of 
the Names of Rocks and Minerals, also by 
Mr. Lawrence, adapted to the above work, 
may be had, price 5«. or printed on one side 
only (interpaged blank), for use in Cabinets, 
price 7«. 

Soimd : a Course of Six Lectures deli- 
vered at the Royal Institution of Great 
Britain. By Professor John Tyndall, 
LL.D. F.R.S. 1 vol. crown Svo. 

[^Nearly ready. 

Heat Considered as a Mode of 

Motion. By Professor John Tyndall, 
LL.D. F.R.S. Second Edition. Crown Sro. 
with Woodcuts, 12*. Gd, 

A Treatise on Electricity, in 

Theory and Practice. By A. De la Rive, 
Prof, in the Academy of Geneva. Trans- 
lated by C. V. Walker, F.R.S. 3 vols. 
Svo. with Woodcuts, £3 135. 

The Correlation of Physical 

Forces. By W. R. Grove, Q.C. V.P.R.S. 
Fifth Edition, revised by the Author, and 
augmented by a Discourse on Continuity. 
Svo. 

Manual of Geology. ByS.HAuoHTON, 

M.D. F.R.S. Fellow of Trin. Coll. and Prof, 
of Geol. in the Univ. of Dublin. Second 
Edition, with 66 Woodcuts. Fcp. Is, Qd. 

A Guide to Geology. By J. Phillips, 
M.A. Prof, of Geol. in the Univ. of Oxford. 
Fifth Edition. Fcp. U 

A Glossary of Mineralogy. By 

H. W. Bristow, F.G.S. of the Geological 
Survey of Great Britain. With 486 Figures. 
Crown Svo. 12«. 

The Elements: an Investigation of 
the Forced which determine the. Position 
and Movements of the Ocean and Atmo- 
sphere. By William Leighton Jordan. 
Vol. I. royal Svo. with 13 maps, price 8«. 

FhilLips's Elementary Introduc- 
tion to Mineralogy, re-edited by H. J. 
Brookb, F.R.S. and W. H. Miller, F.G.S. 
Post Svo. with Woodcuts, 18«. 

Van Der Hoeven's Handbook of 

Zoology. Translated from the Second 
Dutch Edition by the Rev. W. Clark, 
M.D. F.R.S. 2 vols. Svo. with 24 Plates of 
Figures, 60i. 



The Comparative Anatomy and' 

Physiology of the Vertebrate Animals. By 
Richard Owkw, F.R.S. D.C.L. 8 voli. 
Svo. with upwards of 1,200 Woodcuts. 
Vols. I. and II. price 2I«. each, now ready. 
Vol. III. in the Spring. 

The First Man and His Place in 

Creation, considered on the Principles of 
Common Sense from a Christian Point of 
View; with an Appendix on the Negro. 
By Gkoroe Moore, M.D. M.R.C.P.L. &c 
Post Svo. 8*. 6d. 

The Lake Dwellings of Switzer- 
land and other Parts of Europe. By Dr. F. 
Keller, President of the Antiquarian Asso- 
ciation of Zurich. Translated and arranged 
by J. E. Lee, F.S.A. F.G.S. Author of 
*Isca Silurura.* With several Woodcuts 
and nearly 100 Plates of Figures. Royal 
Svo. 31». 6d, 

Homes without Hands: a Descrip- 
tion of the Habitations of Animals, classed 
according to their Principle of Construction. 
By Rev. J.G.Wood, M.A. F.L.S. With 
about 140 Vignettes on Wood (20 full size 
of page). Second Edition. Svo. 21«. 

The Harmonies of Nature and 

Unity of Creation. By Dr. G. Hartwig, 
Svo. with numerous Illustrations, 1 Ss. 

Tlie Sea and its Xiiving "Wonders. By 
the same Author. Third Edition, enlarged. 
Svo. with many Illustrations, 2I«. 

The Tropical "World. By the same Author. 
With S Chromoxylographs and 172 Wood- 
cuts. Svo. 2I5. 

Manual of Corals and Sea Jellies. 

By J. R. Greene, B.A. Edited by J. A. 
Galbraith, M.A. and S. Hauohton, M.D. 
Fcp. with 39 Woodcuts, 6». 

Manual of Sponges and Animalonlo ; 
with a General Introduction on the Princi- 
ples of Zoology. By the same Author and 
Editors. Fcp. with 16 Woodcuts, 2«. 

Manual of tlie Metalloids. By J. Apjohv, 
M.D. F.R.S. and the same Editors. 2iid 
Edition. Fcp. with 3S Woodcuts, 7». 6d. 

Sketches of the Natural History 

of Ceylon. By Sir J. Emerson Tbnneni^ 
KC.S. LL.D. With S2 Wood Engravings. 
Post Svo. 12s. Gd. 

Ceylon. By the same Author. 6th Edition; 
with Maps, &c. and 90 Wood Engravings. 
2 vols. Svo. £2 10«. 

The "Wild Elephant, its Structure and 
Habits, with the Method of Taking and 
Training it in Ceylon. By the same 
Author. Fcp. Svo. with Illustrations. 
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A Familiar History of Birds. 

By E. Stanley, D.D. late Lord Bishop of 
Norwich. Fcp. with Woodcuts, 8a. Sd, 

Kirby and Spence's Introduction 

to Entomology, or Elements of the Natural 
History of Insects. Crown 8vo. 6». 

Mannder's Treasury of Natural 

History, or Popular Dictionary of Zoology. 
Revised and corrected by T. S. Cobbold, 
M.D. Fcp. with 900 Woodcuts, 10«. 

The Elements of Botany for 

Families and Schools. Tenth Edition, re- 
vised by Thomas Moore, F.L.S. Fcp 
with 164 Woodcuts, 2». 6A 

The Treasury of Botany, or 

Popular Dictionary of the Vegetable King- 
dom ; with which is incorporated a Glos- 
sary of Botanical Terms. Edited by 
J. LiNDLEY, F.R.S. and T. Moobe, F.L.S. 
assisted by eminent Contributors. Pp. 
1,274, with 274 Woodcuts and 20 Steel 
Plates. 2 Parts, fcp. 20«. 

The British Mora ; eomprising tiie 

Phaenogamous or Flowering Plants and the 
Ferns. By Sir W. J. Hooker, K.H. and 
G. A. Walker-Arnott, LL.D. 12mo. 
with 12 Plates, lis, or coloured, 21«. 

The Bose Amateur's Guide. By 

Thomas Rivers. New Edition. Fcp. 4s. 

The Indoor Gardener. By Miss 

Mauno. Fcp. with Frontispiece, 5f. 






Loudon'sEncyoIopaBdia of Plants; 

comprising the Specific Character, Descrip- 
tion, Culture, History, &c of all the Plants 
found in Great Britain. With upwards of 
12,000 Woodcuts. 8vo. 42», 

Ijoudon's Encydopsedia of Trees and 
Shrubs; containing the Hardy Trees and 
Shrubs of Great Britain scientifically and 
popularly described. With 2,000 Woodcuts. 
8vo. 60«. 

Bryologia Britanniea; containing 

the Mosses of Great Britain and '.Ireland, 
arranged and described. By W. Wilson. 
8vo. with 61 Plates, 42f. or coloured, £44*. 

Maunder's Scientific and Lite- 
rary Treasury ; a Popular Encyclopndia of 
Science, Literature, and Art. New Edition, 
thoroughly revised and in great part re- 
written, with above 1,000 new articles, by 
J. Y. JoHxsoN, Corr. M.Z.S. Fcp. 10#. 6dL 

A Dictionary of Science, Litera- 
ture, and Art. Fourth Edition, re-edited 
by the late W. T. Brands (the Author) 
and George W. Cox, M. A. 3 vols, medium 
8vo. price QBs. cloth. 

Essays on Scientific and other 

subj^ts, contributed to Reviews. By Sir H. 
Holland, Bart. M.D. Second Edition. 
8vo. 14«. 

Essays from the Edinburgh and 

Quarterly Reviews ; with Addresses and 
other Pieces. By Sir J. F. W. Hersohbl, 
Bart. M.A. 8vo. 18«. 



Chemistry^ Medicine^ Surgery^ and the Allied Sciences. 



A Dictionary of Chemistry and 

the Allied Branches of other Sciences. By 
i' Henry Watts, F.C.S. assisted by eminent 
Contributors. 5 vols, medium 8vo. in 
•ourse of publication in Parts. Vol. I. 
81». 6rf. Vol. IL 26». Vol. IIL 31s, 6rf. 
and Vol. IV. 24«. are now ready. 

A Handbook of Volumetrical 

Analysis. By Robert H. Scott, MJi, 
T.C.D. PostSvo. 4«.6A 

Elements of Chemistry, Theore- 
tical and Practical. By Willlabi A, 
Miller, M.D. LL.D. F.R.S. F.G.S. Pro- 
fessor of Chemistry, King's College, London. 
3 vols. 8vo. £2 IBs. Part L Chemical 
Physics, Third Edition, 12«. Part H. 
Inorganic Chemistry, 21«. Part UI. 
Organic Chemistby» Third Edition, 24«. 



A Manual of Chemistry, De- 
scriptive and Theoretical. By William 
Odlino, M.B. F.R.S. Part I. 8vo. 9s, 



A Course of Practical Chemistry, for the 
use of Medical Students. By the same 
Author. Second Edition, with 70 new 
Woodcuts. Crown 8vo. 7s, 6d, 

Iiectures on Aninial Chemistry Delivered 
at the Royal College of Physicians in 1865. 
By the same Author. Crown 8vo. 4t, 6<i 

The Toxicologist's Guide : a New 

Manual on Poisons, giving the Best Methods 
to be pursued for the Detection of Poisons. 
By J. HoRSLEY, F.C.S. Analytical Chemist. 
Post 8vo. d«. 6d, 
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Tha DiagnosiB and Treatment of 

the Diseases of Women; including the 
Diagnosis of Pregnancy. By Grailt 
Hs¥aTT, M.D. &c. New Edition, with 
Woodcut Illustrations, in the press. 

Lectccres on the Diseases of In- 
fancy and Childhood. By Charles West, 
H.D. &c. 5th Edition, revised and enlarged. 
8vo. 16«. 

Exposition of the Signs and 

Symptoms of Pregnancy : with other Papers 
on subjects connected with Midwifery. By 
W. F. MoNTOOMEBT, M.A. M.D. M.R.I.A. 
8vo. with Illustrations, 25s. 

A System of Surgery , Theoretical 

and Practical, in Treatises by Various 
Anthers. Edited by T. Holmes, M.A. 
Cantab. Assistant-Surgeon to St George's 
Hospital. 4 vols. 8vo. £4 13«. 

VoL I. General Pathology* 2l«. 

VoLII. Iiooal Injuries: Gun-shot Wounds, 
Injuries of the Head, Back, Face, Neck, 
Chest, Abdomen, Pelvis, of the Upper and 
Lower Extremities, and Diseases of the 
Eye. 2U. 

ToL TTT. Operative Surgery. Diseases 
of the Organs of Circulation, Locomotion, 
&c 21«. 

Vol. IV. Diseases of the Organs of 
Digestion, of the Genito- Urinary System, 
and of the Breast, Thyroid Gland, and Skin ; 
with Affendix and General Index. 80«. 

Lectures on the Principles and 

Practice of Physic. By Thomas Watson, 
M.D. Physician-Extraordinary to the 
Queen. Fourth Edition. 2 vols. 8vo. Sis. 

Lectccres on Surgical Pathology. 

By J. Paget, F JI.S. Surgeon-Extraordinary 
to the Queen. Edited by W. Turnbb, M.B. 
8yo. with 117 Woodcuts, 21f. 

A Treatise on the Continued 

Fevers of Great Britain. By C. Murcuison, 
M.D. Senior Physician to the London Fever 
Ho^ital. 8vo. with coloured Plates, 18s. 

Anatomy, Descriptive and Sur- 
gical. By Henry Gray, F.R.S. With 
410 Wood £ngravings from Dissectiona 
Fourth Edition, by T.Holmles> M. A. Cantab. 
Boyal 8vo. 28s. 

The CyclopsBdia of Anatomy and 

Physiology. £dited by the Jate R. fi. Todd, 
M.D. F.R.S. Assisted by nearly all the 
most eminent cultivators of Physiological 
Science of the present age. 5 Tola. 8yo. 
with 2,85S Woodcuts, X6 6«. 



Physiological Anatomy and Phy- 
siology of Man. By the late R. B. Todd, 
M.D. F.R.S. and W. Bowman, F.R.S. of 
King's College. With numerous liiostn- 
tiona. ToL. II. Svo. 25s. 

Vol. I. New Edition by Dr. Liohbl S. 
Beale, F.R.S. in course of publication; 
Part I. with 8 Plates, 7s. 6A 

Histological Demonstrations; a 

Guide to the Microscopical Examination of 
the Animal Tissues in Health and DiscasCt 
for the use of the Medical and Veterinary 
Professions. By G. Harley, M.D. F.R.S. 
Prof, in Univ. Coll. London ; and G. T. 
Brown, M.R.C.V.S. Professor of Veteri- 
nary Medicine, and one of the Inspecting 
Officers in the Cattle Plague Department 
of the Privy Council. Post 8va. with 223 
Woodcuts, 12s. 

A Dictionary of Practical Medi- 
cine. By J. Copland, M.D. F.R.S. 
Abridged from the larger work by the 
Author, assisted by J.C. Copland, M.R.C.S. 
and throughout brought down to the pre- 
sent state of Medical Science. Pp. 1^0, 
in 8va price 86s. 

The Works of Sir B. C. Brodie, 

Bart, collected and arranged by Charles 
Hawkins, F.RC.S.E. 3 vols. 8vo. with 
Medallion and Facsimile, 48^. 

Autobiography of Sir B. O. Brodie, 

Bart, printed from the Author's materials 
left in MS. Second Edition. Fcp. 4«. M. 

A Manual of Materia Medica 

and Therapeutics, abridged from Dr. 
Pereira*s Elements by F. J. Farre, M.D. 
assisted by R. Bkhtlby, M.RCS. and by 
R Waringtow, F.R.S. 1 vol. 8vo. with 
90 Woodcuts, 21«. 

Dr. Fereira'8 Mements of Materia 
Medica and Therapeutics, Third Edition, by 
A. S. Taylor, M.D. and G. 0. Rebs, M.D. 
8 vols. 8vo. with Woodcuts, X3 16«. 

Thomson's Conspectus of the 

British Pharmacopceia. Twenty-fourth 
Edition, corrected and made conformable 
throughout to the New Pharmacopcsia of 
the General Council of Medical Education. 
By E. Lloyd Birkett, M.D. 18mo. 6a. Qd, 

Manual of the Domestic Practice 

of Medicine. By W. B. Kestevkn, 
F.R.C.S.E. Second Edition, thoroughly 
revised, with Additions. Fcp. 55. 

Sea-Air and Sea-Bathing for 

Children and Invalids Bv Wiluam 
STAAlieB»M.D. Fcp.8t. 
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The BeBtoration of Health; or, 

the Application of the Laws of Hygieno to 
the Becovery of Health : a Manual for th« 
Invalid, and a Gaide in the Sick Room. 
07 W. STRAzrGB, MJ>. Vcp. 6f. 



Manual for the Classiflcation, 

Training, and Education of the Feebla« 
lOnded, Imbecile, and Idiotic. By P. 
Mabtut Dunoah, M.B. and WiLUAir 
MnjiARD. Crown 8to. 6$.] 



The Fine Arts^ and Illustrated Editions. 



The Life of Man Symbolised by 

the Months of the Year in their Seasons 
and Phases; with Passages selected from 
Ancient and Modem Authors. ByBiCHABO 
PiooT. Accompanied by a Series of 26 
fbll-page Illustrations and numerous Mar- 
ginal Devices, Decorative Initial Letters, 
and Tailpieces, engraved on Wood from 
Original Designs by John Leiohton, 
F.SJL 4to. 42s. 

The New Testament, illustrated with 

Wood Engravings after the Early Masters, 
chiefly of the Italian School. Crown 4to. 
68s. doth, gilt top ; or £5 6s. morocco. 

Lyra Gtormanica; Hymns for the 

Sundays and Chief Festivals of the Christian 
Year. Translated by Cathebivb Wihk- 
WOBTH ; 125 Illustrations on Wood drawn 
by J. Lbighton, F.S.A. Fcp. 4to 21«. 

Oats' and Farlie's Moral Em- 
blems ; with Aphorisms, Adages, and Pro- 
verbs of all Nations : comprising 121 
Illustrations on Wood by J. Leiohton, 
F.S.A. with an appropriate Text by 
B. PiooT. Imperial 8vo. Sli. 6dL 



Shakspeare's Sentiments and 

Similes printed in Black and Gold, and illH- 
minated in the Missal style by Henbt Noel 
HuMPHRETS. In massive covers, c(Mitaining 
the Medallion and Cypher of Shakspeare. 
Square post 8vo. 21s. 



Half-Hoiir Lectures on the 

tory and Practice of the Fine and Orna- 
mental Arts. By W. B. Scott. Second 
Edition. Crown 8vo. with 50 Woodcut 
Illustrations, 8«. 6d!. 

The History of Our Lord, as exem- 
plified in Works of Art. By Mrs. Jameson 
and Lady Eastlake. Being the concluding 
Series of * Sacred and Legendaiy Art* 
Second Edition, with 18 Etchings and 281 
Woodcuts. 2 vols, square crown 8vo. 42s. 

Mrs. Jameson's Iiegends of tlie Saints 
and Martyrs. Fourth Edition, with 19 Etch- 
ings and 187 Woodcuts. 2 vols. Sit. 6dL 

Mrs. Jameson's Iiegends of the Monastio 
Orden. Third Edition, with 11 Etchings 
and 88 Woodcuts. 1 voL 21i. 

Mr8.Jameson'sIiegend8 of theMadonna. 
Third Edition, with 27 Etchings and 166 
Woodcuts. 1 voL 2 It. 



Musical Publications. 



An Introduction to the Study of 

National Mudc; Comprising Researches 
into Popular Songs, Traditions, and Cus- 
toms. By Cabl Enqcl, Author of 'The 
Music of the most Ancient Nations.' With 
Frontispiece and numerous Musical lUus* 
Irations. 8vo. 16s. 

Six Lectures on Harmony. De- 
livered at the Royal Institution of Great 
Britain before Easter 1867. By G. A. 
Macfabrek. 8vo. [In the press, 

Leoturesonthe History of Modem 

Music, delivered at the Royal Institution. 
By John Hui«lah. Fibst Coubse, with 
Ghnmolegical Tables, post 8vo. 6s. M, 
BmooMD CouBSB, the Transition Period, 
with 26 Specimens, 8vo. 16s. 



Sacred Music for Family Use ; 

A Selection of Pieces for One, Two, or more 
Voices, from the best Composers, Foreign 
and English. Edited by John Hullah. 
1 vol music folio, 21s. half bound. 

nullah's Part Music, Sacred and 

Secular, for Soprano, Alto, Tenor, and Bass. 
New Edition, with Pian<tforte Accompani- 
ments, in course of publication in Monthly 
Nnmber8» each number in Scores with Piano- 
forte Accompaniment, price Is. and in sepa- 
rate Parts (Soprano, Alto, Tenor, and Bass), 
uniform with the Score in size, but in larger 
type, price Bd, each Part Each Series 
(Sacred and Secular) to be completed ia 12 
Numbers, forming a Tolume, in 
8vo. 
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A7't8, Manufactures, ^c. 



Drawing tram Nature ; a Series of 

Progressive Instructions in Sketching, from 
Elementary Stadies to Finished Views, 
with Examples from Switzerland and the 
Pyrenees. By George Barnard, Pro- 
ftflsor of Drawing at Ragby School. With 
18 Lithographic Plates and 108 Wood En- 
gravings. Imp. 8vo. 25«. 

Gwilt's EnoydopsBdia of Arohi- 

tectare. New Edition, revised, with al- 
terations and considerable Additions, by 
Wyatt Papworth. With above 360. New 
Engravings and Diagrams on Wood by 
O. Jew ITT, and upwards of 100 other 
Woodcuts. 8vo. [^Nearly ready, 

Tnsoan Sculptors, their Lives, 

Works, and Times. With 45 Etchings and 
28 Woodcuts from Original Drawings and 
Photographs. By Charuss C. Perkins. 
2 vols. imp. 8vo. 63«. 

The Grammar of Heraldry: con- 
taining a Description of all the Principal 
Charges used in Armory, the Signification 
of Heraldic Terms, and the Rules to be 
•bserved in Blazoning and Marshalling. 
By John E. Cussans. Fcp. with 196 
Woodcuts, A». 6dL 

The Engineer's Handbook; ex- 
plaining the Principles which should guide 
the young Engineer in the Construction of 
Machinery. By G.S. Lowndes. Po8t8vo.6«. 

The Elements of Mechanism. 

By T. M. GooDEVE, M.A. Prof, of Me- 
chanics at the R. M. Acad. Woolwich. 
Second Edition, with 217 Woodcuts. Post 
Svo. 6«. 6dL 

lire's Dictionary ot Arts, Manu- 
factures, and Mines. Be-written and en- 
larged by Robert HuNT,F.R.S./assisted by 
numerous Contributors eminent in Sci^ice 
and the Arts. With 2,000 Woodcuts. 3 vols. 
8vo. {^Nearly ready. 

Treatise on Mills and Millwork. 

By W. Fairbairn, C.E. F.R.S. With 18 
Plates and 322 Woodcuts. 2 vols. 8vo. d2«. 

TTseflil Information for Bngineers. By 
the same Author. First, Second, and 
Third Series, with many Plates and 
Woodcuts. 3 vols, crown 8vo. 10s. ^d. each. 

The Application of Cast and 'Wrought 
Iron to Building Purposes. By the same 
Author. Third Edition, with 6 Plates and 
118 Woodcuts. 8vo. 16«. 



Iron Ship Building, its History 

'and Progress, as comprised in a Series of 
Experimental Researches on the Laws of 
Strain; the Strengths, Forms, and other 
conditions of the Material; and an Inquiry 
into the Present and Prospective State of 
the Navy, including the Experimental 
Results on the Resisting Powers of Armour 
Plates and Shot at High Velocities. By 
W. Fairbairn, C E. F.R.S. With 4 Plates 
and 130 Woodcuts, 8vo. 18s. 

Enoyolopeedia of Civil Engineer- 
ing, Historical, Theoretical, and PracticaL 
By E. Crest, CE. With above 3,000 
Woodcuts. 8vo.42s« 

The Practical Mechanic's Jour- 
nal: An Illustrated Record ef Mechanical 
and Engineering Science, and Epitome of 
Patent Inventions. 4to. price Is. monthly. 

The Practical Draughtsman's 

Book of Industrial Design. By Vt, Johh- 
BON, Assoc. Inst C.E. With many hundred 
Illustrations. 4to. 28«. 6d 

The Patentee's Manual : a Treatise 

en the Law and Practice of Letters Patent 
for the use of Patentees and Inventors. By 
J. and J. H. Johnson. Post 8vo. 7f. 6dL 

The Artisan Club's Treatise on 

the Steam Engine, in its various Applica- 
tions to Mines, Mills, Steam Navigation, 
Railways, and Agriculture, hy J. Bourne, 
CE. Seventh Edition ; with 37 Plates and 
546 Woedcuts. 4to. 42«. 

A Treatise on the Screw Pro- 
peller, Screw Vessels, and Screw Engines, 
as adapted for purposes of Peace and War; 
illustrated by many Plates and Woodcuts. 
By the same Author. New and enlarged 
Edition in course of publication in 24 Parts, 
royal 4to. 2«. 6(f. each. 

Catechism of the Steam Engine, 

in its various Applications to Mines, Mills, 
Steam Navigation, Railways, and Agricul- 
ture. By J. BouRNB. CE. With 1 99 Wood- 
cuts. Fcp.9«. The Introduction of • Recent 
Improvements* may be had separately, with 
110 Woodcuts, price 3». 6d. 

Handbook of the Steam Xjiigine, I7 the 
same Author, forming a Key to the Cate- 
chism of the Steam Engine, with 67 Wood- 
cuts. Fcp. 9«. 
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The Art of Perfumery ; the History 
and Theory of Odours, aad the Methods of 
Extracting the Aromas of Plants. By 
Dr. PiESSK, F.C.S. Third Edition, with 
63 Woodcuts. Crown 8vo. lOi. 6d 

Chemioal, Natural, and Physical Magic, 
for Juveniles during the Holidays. By the 
same Author. Third Edition, enlarged 
with 38 Woodcuts. Fcp. 6«. 

Tall>a ; or, the Chroniclea of a Clay 
Farm. By C. W. Hosktns, Esq. With 24 
Woodcuts from Designs by G. Cruik- 
SHANK. Sixth Edition. 16mo. 6«. Bd, 

History of Windsor Great Park 

and Windsor Forest By Wiluam Mkn- 
ZIE8, Resident Deputy Surveyor. With 2 
Maps and 20 Photographs. Imp. folio, £8 8s. 



Loudon's Enoyclopsedia of 

culture: Comprising the Laying-out, Im- 
provement, and Management of Landed 
Property, and the Cultivation and Economy 
of the Productions of Agriculture. With 
1,100 Woodcuts. 870. 81s. 6d. 

Iioudon's Encyclopaedia of Gardening : 
Comprising the Theory and Practice of 
Horticulture, , Floriculture, Arboriculture, 
and Landscape Gardening. With 1,000 
Woodcuts. 8vo. dls. 6dL 

Iioudon's Enoyolopsedia of Cottage, Farm, 
and Villa Architecture and Furniture. With 
more than 2,000 Woodcuts. 8vo. 42s. 

Bayldon's Art of Valuing Bents 

and Tillages, and Claims of Tenants upom 
Quitting Farms, both at Michaelmas and 
Lady-Day. Eighth Edition, revised by 
J. C. Morton. 8vo. 10s. 6dL 



Religious and Moral Works. 



A-n Exposition of the 39 Articles, 

Historical and Doctrinal. By E. Harold 
Browne, D.D. Lord Bishop of Ely. Seventh 
Edition. 8vo. 16s. 

Tlie Fentateuch and the XHohistic 
Psalms, in Reply to Bishop Colenso. By 
the same. Second Edition. 8vo. 2s. 

Examination-Questions on Bishop 
Browne's Expositiou of the Articles. By 
the Rev. J. Gorle, M. A. Fcp. 8s. Bd, 

The Acts of the Apostles ; with a 

Commentary, and Practical and Devotional 
Suggestions for Readers and Students of the 
English Bible. By the Rev. F. C. Cook, 
M.A., Canon of Exeter, &c. New Edition, 
8vo. 12s. 6d, 

The Life and Epistles of St. 

Paul. By W. J. Convbeare, M.A. late 
Fellow of Trin. Coll. Cantab, and J. S. 
Howson, D.D. Principal of Liverpool Coll. 

Library EnmoN, with all the Original 
Illustrations, Maps, Landscapes on Steel, 
Woodcuts, &c. 2 vols. 4to. 48s. 

Intermediate Edition, with a Selection 
of Maps, Plates, and Woodcuts. 2 vols, 
square crown 8vo. 81s. 6d, 

People's Edition, revised and con- 
densed, with 46 lUnstrations and Maps. 
2 vols, crown 8vo. 12s. 

The Voyage and Shipwreck of 

St Paul ; with Dissertations on the Ships 
and Navigation of the Ancients. By Jambs 
Smith, F.R.S. Crown 8va Charts, 10s. 6<2. 



Fasti Sacri, or a Key to the 

Chronology of the New Testament ; com- 
prising an Historical Harmony of the Four 
Gospels, and Chronc^gical Tables gene- 
rally from B.C. 70 to a.d. 70 : with a Pre- 
liminary Dissertation and other Aids. By 
Thomas Lewin, M.A. F.S. A. Imp. 8vo. 42s. 

A Critical and Grammatical Com- 
mentary on St. Paul's Epistles. By C. J. 
Ellicott, D.D. Lord Bishop of Gloucester 
and Bristol. 8vo. 

Qalatiajis, Third Edition, 8s. 6d. 

Ephesians, Third Edition, 8s. 6J. 

Pastoral Epistles, Third Edition, 10s. M» 
I Fhilippiaiis, Colossians, and Philemon, 
Third Edition, 10s. 6d. 

Thessalonians, Second Edition, 7tf. M, 

I Historical Lectures on the Life of 

Our Lord Jesus Christ : being the Hulseati 
' Lectures for 1859. By the same Author. 
Fourth Edition. 8vo. 10s. 6d. 

The Destiny of the Creature ; and other 
Sermons preached before the University of 
Cambridge. By the same. Post 8vo. 5s» 

The Broad and the Ifarrow "Way; Two 
Sermons preached before the University of 
Cambridge. By the same. Crown 8vo. 2s. 

TheGreek Testament ; withlN'otes, 

Grammatical and Exegetical. By the Bev. 
W. Webster, M.A. and the Rev. W. t. 
WUiKiNsoK, M.A. 2 vols. 8vo. £2 4s. 

Vol. I. the Gospels and Acts, 20i. 

ToL. II. the Epistles and Apocalypse^ 24s. 
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Bev. T. H. Home's Introduction 

to the Critical Stady and Knowledge of the 
Holy Scriptures. Eleventh Edition, cor- 
xeetedi and extended onder careful Editorial 
revision. With 4 Maps and 22 Woodcuts 
and Facsimiles. 4 vols. 8vo. £8 IBs, Bd, 

Ber. T. H. Home's Compendious In- 
troduction to the Study of the Bible, being 
an Analysis of the larger work by the same 
Author. Be-edited by the Rev. John 
Atbb, M.A. With Maps, &c. Post 8vo. 9«. 

The Treasury of Bible Know- 
ledge; being a Dictionary of the Books, 
Persons, Places, Events, and other Matters 
ef which mention is made in Holy Scrip* 
tore; intended to establish its Authority 

; and illustrate its Contents. By Bev. 
J. Atbe, ma. With Maps, 15 Plates, and 
numerous Woodcuts. Fcp. 10«. 6dL 

Xivery-day Scripture Difficulties 

explained and illustrated. By J. E. Pbes- 

OOTT, M.A. VoI/. I. Matthew and Mark ; 

^ Vol. II. Luke and John, 2 vols. 8vo. 9». each. 

The Pentateuch and Book of 

Joshua Critically Examined. By the Right 
Bev. J. W. CoLENSO, D.D. Lord Bishop of 
Natal. People's Edition, in 1 voL crown 
8vo. 6«. or in 6 Parts, 1«. each. 

The Pentateuch and Book of 

Joshua Critically Examined. By Prof. A. 
KuENEN, of Leyden. Translated from the 
Dutch, and edited with Notes, by the Right 
; Bev. J. W. CoLENSO, D.D. Bishop of Natal. 
8vo. 8«. 6(1 

The Chiirch and the World: Essays 
on Questions of the Day. By various 
Writers. Edited by Bev. ORsr Shiplbt, 
M.A. Second Edition, revised. 8vo. 15f. 

The Formation of Christendom. 

Past I. By T. W. Allies. 8vo. 12#. 

Ohristendom's Divisions; a Philo- 
sophical Sketch <^ the Divisions of the 
Christian Family in East and West. By 
Edmund S. Ffoulkes, formerly Fellow and 
Tutor of Jesus Coll Oxford. Post 8vo. 7«. Bd, 

Christendom's Divisions, Part II. 

Greeks and LaHns, being a History of their 
Dissentions and Overtures for Peace down 
to the Reformation. By the same Author. 

[^Nearfy ready. 

The Iiife of Christ, an Eclectic Gos- 
pel, from the Old and New Testaments, 
arranged on a New Principle, with Analytical 
Tables, Sec, By Charles Db la Pbtme, 
ItA. Revised Edition. 8vo. fit. 



The Hidden Wisdom of Christ 

and the Key of Knowledge ; or, History of 
the Apocrypha. By Ernest De Buhsbv. 
2 vols. 8vo. 28«. 

The Temporal Mission of the 

Holy Ghost; or. Reason and Revelation. 
By the Most Rev. Archbishop MAHMura. 
Second Edition. Crown 8vo. 8$. 6d. 

Essays on Beligion and Litera- 
ture. Edited by the Most Rev. Archbiahop 
Maxnino. 8vo. 10«. 6d, 

Essays and Beviews. By the Rev. 

W. Temple, D.D. the Rev. R. Wiluamb, 
B.D. the Rev. B. Powell, M.A. the Rev. 
H. B. Wilson, B.D. C. W. GooDwnr, MJL. 
the Rev. M. Pattison, B.D. and the Rev. 
B.JowETT,M.A. 12th Edition. Fcp.5«. 

Mosheim's Ecclesiastical History. 

MuRDocK and Soames's Translation and 
Notes, re-edited by the Rev. W. Stubbs, 
M.A. 8 vols. 8vo. 45$, 

Bishop Jeremy Taylor's Entire 

Works: With Life by Bishop Hbbeb. 
Revised and corrected by the Rev. C P. 
Eden, 10 vols. £5 5«. 

Passing Thoughts on Beligion. 

By the Author of *Amy Herbert.' New 
Edition. Fcp. 5«. 

Thotiglits for the Holy 'Week, for 
Toung Persons. By the same Authon 
Third Edition, Fcp. 8vo. 2s. 

Self-examination before Conflrmation. 
By the same Author. 32mo. 1«. 6d, 

Beadings for a Month. Preparatory to 
Confirmation from Writers of the Early and 
English Church. By the same. Fcp. 4ff. 

Beadingfl for Every Day in Lent, com- 
piled from the Writings of Bishop Jesemt 
Tatloe. By the same. Fcp. 5«. 

Preparation for the Holy Communion; 
the Devotions chiefly from the works of 
Jbremt Tatlob. By the same. d2mo. Ss, 

Frinoiples of Education drawn 

from Nature and Revelation, and Applied 
to Female Education in the Upper Classes. 
By the same. 2 vols. fcp. 12«. 6(/. 

The Wife's Manual; or, Prayers, 

Thoughts, and Songs on Several Occasions 
of a Matron's Life, By the Rev. W. Cal- 
VBBT, M.A. Grown 8vo. lOi. 6d, 

Lyra Domestica ; Christian Songs for 
Domestic Edification. Translated firom the 
PsaUery and Harp of 0. J. P. Sfttta, and 
ftom other sources, by Richabd Mamde. 
Fnurr and Sboohd Sbbibs, fcp. 4f. M, each. 
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Spiritual Songs for the Sundays 

and Holidays throughout the Tear. By 
J. S. B. MoNSsm LL.D. Vicar of Egham. 
Fourth Edition. Fcp. 4s. 6d, 

The Beatitudes ; Abasement before God : 
Sorrow for Sin ; Meekness of Spirit ; Desire 
for Holiness; Gentleness; Purity of Heart ; 
the Peace- makers ; Sufferings for Christ. 
By the same. Third Edition. Fcp. 3«. M, 

Xiyra Sacra ; Hymns, Ancient and 
Modem, Odes, and Fragments of Sacred 
Poetry. Edited by the Rer. B. W. Savilb, 
M A. Third Edition, enlarged. Fcp. 6ff. 

Lyra Gtermanica, translated from the 
German by Miss C. Winkworth. First 
Sbribs, Hymns for the Sundays and Chief 
Festivals; Second Sbribs, the Christian 
Lift. Fcp. 8«..6d. each Sbribs. 

Hyixms from Iiyra Germanica* l8mo. U. 
The Chorale Book for England ; 

a complete Hymn-Book in accordance with 
the Services and Festivals of the Church of 
England : the Hymns translated by Miss C. 
WiKKWORTH ; the Tunes arranged by Prof. 
W. S. Bennett and Otto Goldschmidt. 
Fcp. 4to. 12«.6d 

Congregational Bdition. Fcp. 2^. 



Lyra Eucharistica ; Hymns and 

Verses on the Holy Communion, Ancient 
and Modem ; with other Poems. Edited by 
the Bey. Orbt Shiplbt, M.A. Second 
Edition. Fcp. 7s. 6d. 

Iiyra Messianioa; Hymns and Verses on 
the Life of Christ, Ancient and Modem ; 
with other Poons. By the same Editor. 
Second Edition, enlarged. Fcp. 7«. 6dL 

Lyra Mystica ; Hymns and Verses on Sacred 
Subjects, Ancient and Modem. By the 
same Editor. Fcp. 7s. Qd, 

The Catholic Doctrine of the 

Atonement; an Historical Inquiry into its 
Development in the Chnrch : with an Intro- 
duction on the Principle of Theological 
Developments. By H. N. Oxenham, M.A. 
formerly Scholar of Balllol College, Oxford. 
8vo. 8«. 6d, 

From Sunday to Sunday; an Attempt 

to consider familiarly the Vl'^eekday Lifii 
and Labours of a Country Clergymaa. By 
B. Geb, M.A. Fcp. 55. 

Our Sermons: on Attempt to consider 
familiarly, but reverently, the Preacher's 
Work in the present day. By the same 
Author. Fcp. Qs. 

Paley's Moral Philosophy, witib 

Annotations. By Richard Whatblt,D«D. 
late Archbishop of Dublin. 8vo. 7«. 



Travels^ Voyages^ Sfc. 



Ice Caves of France and Switzer- 
land ; a narrative of Subterranean Explora- 
tion. By the Rev. G. F. Browne, M.A. 
Fellow and Assistant-Tutor of St. Catherine's 
Coll. Cambridge, M.A.C. With 11 Woodcuts. 
Square crown 8vo. 12s. 6(i. 

Village Life in Switzerland. By 

Sophia D. Delmard. Post 8vo. 95. 6d. 

How we Spent the Summer; or, 

a Voyage en Zigzag in Switzerland and 
Tyrol with some Members of the Alpine 
Club. From the Sketch-Book of one of the 
Party. Third Edition, re-drawn. In oblong 
4to. with about 800 Illustrations, 15«. 

Beaten Tracks; or. Pen and Pencil 
Sketches in Italy. By the Authoress of 
- A Voyage en Zigzag.' With 42 Plates, 
containing about 200 Sketches from Draw* 
&ngs made on the Spot 8to. 16s. 



Map of the Chain of Mont Blano, 

from an actual Survey in 1863 — 1864. By 
A. Adams-Rbillt, F.R.G.S. M.A.C. Pub- 
lished nnder the Authority of the Alpin« 
Club. In Chromolithography on extra stout 
drawing-paper 28in. x 17in. price lOi. or 
mounted on canvas in a folding case, 12i. 6dL 

Tr ansylvania, its Products and its 

People. By Charles Boner. With 5 
Maps and 43 Illustrations on Wood and is 
Chromolithography. 8vo. 2I«. 

Explorations in South - west 

Africa, from Walvisch Bay to Lake Ngand 
and the Victoria Falls. By Thomas Bainss, 
F.RG.S. 8vo. with Maps and Illnstra- 
tionSy 21s. 

Vancouver Island and British 

Columbia ; their History, Resources, and 
Prospects. By Matthew Macfib, F.B.6.S. 
With Maps and niastrations. 8yo. ISi. 
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History of Disoovery in our 

Aoatralasian Colonies, Aostralia, Tasmania, 
and New Zealand, from the Earliest Date to 
the Present Day. By William Howitt. 
With 8 Maps of the Recent Explorations 
from Official Sources. 2 vols. 8yo. 20«. 

The Capital of the Tycoon; a 

Narrative of a 3 Years' Residence in Japan. 
By Sir Rutuebfobd Aloock, K.C.B. 
2 vols. 8vo. with nomerous Illastrations, 42s. 

Florence, the New Capital of 

Italy. By C. R. Weli>. With several En- 
gravings on Wood, from Drawings by the 
Author. Post 8vo. 

The Dolomite Mountains. Excnr- 

aions through Tyrol, Carinthia, Carniola,and 
Friuli in 1861, 1862, and 1868. By J. 
Gilbert and G. C. Churchill, F.R.G.S. 
With numerous Illustrations. Square crown 
Svo.21a. 

A Lady's Tour Bound Monte Bosa; 

including Visits to the Italian Valleys. 
With Map and Illustrations. Post 8vo, 14«. 

Guide to the Pyrenees, for the use 

of Mountaineers. By Charles Paoke. 
With Maps, &c and Appendix. Fcp. 6«. 

A Guide to Spain. By H. G^Shea. 

Post 8vo. with Travelling Map, 15«. 

Christopher Columbus ; his Life, 

Voyages, and Discoveries. Revised Edition, 
with 4 Woodcuts. 18mo. 2«. 6cL 

Captain James Cook; his Life, 

Voyages, and Discoveries. Revised Edition, 
witii numerous Woodcuts. 18mo. 2«. Qd, 



The Alpine Guide. By Johk Baxx, 

M.RI.A. late President of the Alpine Club. 
Post 8vo. with Maps and other Illustrations. 

Guide to the Bastem Alps. iJust ready. 

Oiiide to the 'Western Alps, including 
Mont Blanc, Monte Rosa, Zermatt, &c. 
price 7«. 6dL 

Guide to the Oberland and all Switzer- 
land, excepting the Neighbourhood of 
Monte Rosa and the Great St. Bernard; 
with Lombardy and the adjoining portion 
ofTyroL 7#.6A 

Humboldt's Travels and Disoo- 

veries in South America. Third Edition, 
with numerous Woodcuts. 18mo. 2s. 6<f. 

Narratives of Shipwrecks of the 

Royal Navy between 1793 and 1867, com- 
piled from Official Documents in the Ad- 
miralty by W. 0. S. GiLLY ; with a Preface 
by W. S. GiLLY, D.D. 3d Edition, fcp. 6#. 

A Week at the Land's End. 

By J. T. Bliout ; assisted by E. H. Rodd, 
R. Q. Couch, and J. Ralfs. With Map 
and 96 Woodcuts. Fcp. 6«. 6(/. 

Visits to Remarkable Places : 

Old Halls, Battle-Fields, and Scenes illus- 
trative of Striking Passages in English 
History and Poetry. By William Howitt. 
2 vols, square crown 8vo. with Wood En- 
gravings, 25«. 

The Rural Life of England. 

By the same Author. With Woodcuts by 
Bewick and Williams. Medium 8vo. 12«. M. 



Works of Fiction. 



Atherstone Priory. By L. N. Comtn. 

2 vols, post 8vo. 2U. 
Bllice : a Tale. By the same. Post 8vo. 9«. M. 

Stories and Tales by the Author 

of * Amy Herbert,' uniform Edition, each 
Tale or Story complete in a single volume. 



Amy Herbert, 2«.6df. 
Gertrude, 2«. 6(i. 
Earl*s Daughter, 

2«.6d. 
Experience of Life, 

2s.6<2. 
Cleve Hall, d«. 6d 
Ivors, 3«. Get 

A Olimpse of the World. By the Author 
of * Amy Herbert' Fcp. 7s. Sd, 



Katharine Ashton, 

88.Qd. 
Margaret Perci- 

VAL, 5». 

Laneton Parson- 
age, 48. 6f2. 
Ursula, 4s. 6d. 



The Six Sisters of the Valleys: 

an Historical Romance. By W. Bramlbt- 
Moore, M. A. Incumbent of Gerrard*s Cross, 
Bucks. Fourth Edition, with 14 Illustrations. 
Crown 8vo. 5s, 

GallUB ; or, Koman Scenes of the Time 
of Augustus : with Notes and Excursuses 
illustrative of the Manners and Customs of 
the Ancient Romans. From the German of 
Prof. Becker. New Edit. Post 8vo. 7s. Gd. 

Charieles ; a Tale illustrative of Private 
Life among the Ancient Greeks : with Notes 
and Excursuses. From the German of Pri> 
Becker. New Edition, Post 8vo. 7s. Bd. 
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loelandio Legends. Collected by 

JoK. Arhason. iSelected and Translated 
finom the loeUodic by Gborok £. J. Powell 
and £. Maonusson. Sscond Sebies, 
with Notes and an Introductory Essay on 
the Origin and Qenius of the Icelandic 
[ Folk-Lore^ and 8 Illastrations on Wood. 
Crown 8vo. 21«. 

The Warden : a NoycI. By Anthont 

Tbollope, Crown 8va 2«. 6dL 

Barohester Towers : a Sequel to 'The 
Warden.' By the same Author. Crown 
8vo. 5«. Cd, 

Tales from Greek Mythology. 

By George W. Cox, M.A. late Scholar 
of Trin. Coll. Oxon. Second Edition. Square 
16mo. 3s. ed. 

Tales of tlie G-ods and Heroes. Bj the 
same Author. Second Edition. Fcp. bs. 

Tales of Tliebes and Axffos. By the same 
Author, fcp. 4». Qd, 



The Gladiators: a Tale of Borne and 
Judsea. By G. J. Whyte Mxlyilub. 
Crown 8vo. 6*. 

Digby Grand, an Autobiography, fiy the 
same Author. 1 vol. di. 

Kate Coventry, an Autobiography. Blyttie 
same. 1 voL 5«. 

General Bonnoe, or the Lady and ti« Lo« 

custs. By the same. 1 vol. 6«. 

Holmby House, a Talc of Old Northampton- 
shire. 1 voL Of. 

Good for Nothing, or All Down HiH By 
the same. 1 vol. C«. 

The Queen's Maries, a Romance of Holy- 
rood. By the same. 1 vol. 6f. 

The Interpreter, a Tale of the War. By 
the same Author. 1 vol. 6s, 



Poetry and Tlie Drama. 



Goethe's Second Faust. Translated 

by John Anster, LL.D. M.R.I.A Regius 
Professor of Civil Law in the University of 
Dublin. Post 8ve. 15«. 

Tasso's Jemsalem Delivered, 

translated into English Verse by Sir J. 
Kingston James, Kt. M.A 2 vols. fcp. 
with Facsimile, 14s. 

Poetical Works of John Edmnnd 

Beads ; with final Revision and Additions. 
8 vols. fcp. 18s. or each vol. separately, 6«. 

Moore's Poetical Works, Cheapest 

Editions complete in 1 voL including the 
Autobiographical Pre&oes and Author's last 
Notes, which are still copyright. Crown 
8vo. ruby type, with Portrait, 6», or 
People's Edition, in larger type, 12s. Qd. 

Moore's Foetioal "Works, as above. Library 
Edition, medium 8vo. with Portrait and 
Vignette, 14s. or in 10 vols. fcp. 3s. 6<f. each. 

ICoore'S Lalla Bookh, Tenniers Edi- 
tion, with 68 Wood Engravings from 
Original Drawings and other Illustrations. 
Fcp. 4to. 21s. 

Moore's Irish Melodies, Maelite's 

Edition, with 161 Steel Plates from Original 
Drawings. Super-royal 8vo. 8l». Sd, 

Miniature Edition of Moore's Irish • 
Melodies, with Maclise's Illustrations, (as 
above) reduced in Lithography. Imp. 
16mo. 10s. 6dL 



Southey's Poetical Works, with 

the Author's last Corrections and copyright 
Additions. Library Edition, in 1 toL 
medium 8vo. with Portrait and Vignette, 
lis. or in 10 vols. fcp. 8«. Qd, each. 

Lays of Ancient Borne ; with Imy 

and the Armada. By the Right Hon. Lord 
Magauult. 16nx>. 4s. 6dL 

Iiord Macanlay's Lays of Andent 
Rome. With 90 Illnstrations en Wood, 
Original and fh>m the Antique^ from 
Drawings by Gi Soharf. Fop. 4to. 81s. 

Miniature XkLition of Lord Maoaulay's 
Lays of Ancient Rome, with Scharf 's Il- 
lustrations (as above) rednced in Litho- 
graphy. Imp. IGmo. 10*. 6d, 

Poems. By Jeak Inoelow. Twelfltfa 
Edition. Fcp. 8vo. 5s. 

Foems by Jean Ingelow. A New Edition, 
with nearly 100 Illustrations by Eminent 
Artists, engraved on Wood by the Brothers 
Dalziel. Fcp. 4to. 21*. 

Poetical Works of Letitia Eliza- 
beth Landon (L.E.L.) 2 vols. 16mo. 10s. 

Playtime with the Poets : a Sekc- 

tion of the best English Poetry for the mse 
of Children. By a Ladt. Crown 8va 5s. 



18 



NEW WORKS PUBIJ8HSD by LONGMANS asd CO. 



Bowdler's Fftmily Shakspeare, 

cheaper Genuine Edition, complete in 1 vol. 
large type, with 36 Woodcut Illustrationa, 
price 14ff. or, with the same iLLiysTRATions, 
in 6 pocket vole. 8«. Sd. each. 

Amndines Cami, sive Musarnm Can- 
tabrigiensium Lusus Canori. Ck)llegit atqne 
edidit H. Druby. M.A. Editio Sexta, en- 
ravit H. J. Hodgson, M.A. Crown 8vo. 
price 7«. 6dL 

The Mneid of Virgil TrAnsIated into 
English Verse. By John Conington, 
M.A. Corpus Professor ef Latin in the Uni- 
ycrsity of Oxford. Crown 8vo. 9«. 



The Iliad of Homer Trftnalatod 

into Blank Verse. By Ichabod Charles 
Wright, M.A. late Fellow of Magdalen 
ColL Oxon. 2 vols, crown 8vo..2I«. 

The niad of Homer in English 

Hexameter Verse. By J. Hehrt Dart, 
M.A. of Exeter College, Oxford; Author 
of * The Exile of St. Helena, Newdigat«» 
1838.' Square crown 8vo. price 2it. cloth. 

Dante's Divine Comedy, translated 

in English Terza Rima by John Datmah, 
M.A. [With the Julian Text, after 
Srmuiii, interpaged.] 8vo. 21ff. 



Rural Sports^ Sfc. 



JSnoyolopsBdia of Bnral Sports ; 

A Complete Account, Historical, tactical, 
and ^Descriptive, of Hunting, Shooting, 
' Fishing, Racing, &c By D. P. Blaine. 
With above 600 Woodcuts (20 from Designs 
by John Leech). 8vo. 42«. 

Kotes on BMe Shooting. By Cap- 
tain Heaton, Adjutant of the Third Man- 
chester Rifle Volunteer Corps. Fcp. 2«. 6<i. 

Col. Hawker's Instructions to 

Young Sportsmen in all that relates to Guns 
and Shooting. Revised by the Author's Son. 
Square crown 8vo. with Illustrations. 18s. 

The Rifle, its Theory and Prac- 
tice. By Arthur Walker (79th High- 
landers), Staff, Hytheand Fleetwood Schools 
of Musketry. Second Edition. Crown 8vo. 
with 125 Woodcuts, 6». 

The Dead Shot^or Sportsman's Complete 
Guide ; a Treatise on the Use of the Gnn, 
Dog-breaking, Pigeon-skooting, &c. By 
Marksman. Fcp. with Plates, 5«. 

^ints on Shooting, Fishing, &c. 

both on Sea and Land and in the Fresh 
and Saltwater Lochs of Scotland. B3' 
C. Idle, Esq. Second Edition. Fcp. 6«. 

A Book on Angling : being a Com- 
plete Work on every branch of Angling 
practised in Great Britain. By Frakcis 
Francis. With numerous Explanatory 
Plates, coloured and plain, and the largett 
and most reliable List of Salmon Fiies ever 
published. Post 8vo. 

The Art of Fishing on the Prin- 
ciple of Avoiding Cruelty: being a brief 
Treatise on the Most Merciful Methods cf 
Capturing Fish; describing certain ap- 
proved Rules in Fishing, used during GO 
Tears* Practice. By the Rev. 0. Ray- 
mond, LL.B. Fcp. 8vo. 



Handbook of Angling: Teaching 

Fly-fishmg, Trolling, Bottom- fishing, Sal- 
mon-fishing; with the Natural History of 
River Fish, and the best modes of Catching 
them. By Ephemera. Fcp. Woodcuts, 6a. 

The Fly -Fisher's Entomology. 

By Alfred Ronalds. With coloured 
Representations of the Natural and Artifi- 
cial Insect. Sixth Edition; with 2Q 
coloured Plates. 8vo. 14<. 

The Cricket Field ; or, the History 
and the Science of the Game of Cricket By 
James Pyoroft, BJL 4th Edition. Fcp. 61. 

The Cricket Tutor; a Treatise exclusively 
Practical. By the same. 18mo. 1«. 

Crioketona. By the same Author. With 7 
Portraits of Cricketers. Fcp. 6«. 

Yonatt on the Horse. Revised and 

enlarged by W. Watson, M.R.C. V.S. Svo. 
with numerous Woodcuts, 12«. 6dL 

yonatt on the Dog. (By the same Author.) 
8vo. with numerous Woodcuts, 6«. 

The Horse-Trainer's and Sports- 
man's Guide: with Considerations on the 
Duties of Grooms, on Purchasing Blood 
Stock, and on Veterinary Examination. 
By DiGBT CoLUNS. Post 8vo. 6». 

Blaine's Veterinary Art: a Trea- 
tise on the Anatomy, Physiology, and 
Curative Treatment of the Diseases of the 
Horse, Neat Cattle, and Sheep. Seventh 
Edition, revised and enlarged by C. Steel, 
M.R.C.y.S.L. 8vo. with Phites and Wood- 
cuts, 18«. 

On Drill and Manoduvres of 

Cavalry, combined with Horse Artillery. 
By Major-Gen. Michael W. Smith, C.B. 
commanding the Poonah Division of the 
Bombay Army. 8vo. 12«. 0dl 
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The Horse's Foot, and howto keep 

it Sound. By W. Miles, Esq. 9th Edition, 
with lUostrations. Imp. 8yo. 12«. 6(1 

A Plain Treatise on Horse-shoeing. By 
the same Author. Post 8vo. with lilnstra- 
tions, 29, 6d, 

Stables and Stable Fitting^s. By the same. 
Imp. 8vo. with 18 Plates, 15«. 

Bemarks on Horses' Teeth, addressed to 
Purchasers. By the same. Post 8vo. U. 6<f. 



The Dog in Health and Disease. 

By Stosehenob. With 70 Wood En- 
gravings. New Edition. Square crown 
8vo. 10«. 6rf. 

The Oreyhound. By the same Author. 
Bevised Edition, with 24 Portraits of Gx«y- 
hounds. Square crown 8yo. 21t. 

The Ox, his Diseases and their Treat- 
ment ; with an Essay on Parturition in the 
Cow. By J. R. DoBSON, M.R.C.y.S. Crown 
8vo. with Illustrations, 7«. Sd, 



Commerce^ Navigation, and Mercantile Affairs. 



The Commercial Handbook of 

France; Furnishing a detailed and compre- 
hensive account of the Trade, Manufactures, 
Industry, and Commerce of France at the 
Present Time. By Frederick Martin. 
With Maps and Plans, including a Coloured 
Map showing the Seats of the Principal 
Industries. Crown 8vo. 

Banking, Currency, and the Ex- 
changees : a Practical Treatise. Bv Arthur 
Crump, Bank Manager, formerly of the 
Bank of England. Post 8vo. Gs. 

The Theory and Practice of 

Banking. By Henry Dunning Macleod, 
M.A. Barrister- at-Law. Second Edition, 
entirely remodelled. 2 vols. 8vo. 30«. 

A Dictionary, Practical, Theo- 
retical, and Historical, of Commerce and 
Commercial Navigation. By J. H. M*CuL- 
LOCH. New Edition in preparation. 



Practical Guide for British Ship- 
masters to United States Ports. By Pieb- 
KEPONT Edwards, Her Britannic Miyesty's 
Vice-Consul at New York. Post 8vo. 8«. 64- 

A Manual for Naval Cadets. By 

J. McNeil Botd, late Captain B.N. Third 
Edition ; with 240 Woodcuts, and 11 coloured 
Plates. Post 8vo. 12s. 6<2. 

The Law of Nations Considered 

as Independent Political Communities. 1^ 
Trayers Twiss, D.CL. Regius Professor 
of Civil Law in the University of Oxford. 
2 vols. 8vo. 30s. or separately, Part L Peact^ 
Us, Part IL War. 18*. 

A Nautical Dictionary, defining 

the Technical Language relative to the 
Building and Equipment of Sailing Vessels 
and Steamers, &c By Arthur Youno. 
Second Edition ; with Plates and 150 Wood- 
cuts. ^YO. 18«. 



Works of Utility and General Information. 



Modem Cookery for Private 

Families, reduced to a System of Easy 
Practice in a Series of carefuUy-tested 
Beceipts. By Eliza Acton. Newly re- 
vised and enlarged; with 8 Plates, Figures, 
and 150 Woodcuts. Fcp. 7s. 6d. 

On Food and its Digestion ; an 

Introduction to Dietetics. By W. Brinton, 
M.D. Physician to St. Thomas's Hospital, 
&c. With 48 Woodcuts. Post 8vo. 12s. 

Wine, the Vine, and the Cellar. 

By Thomas G. Shaw. Second Edition, 
revised and enlarged, with Frontispiece and 
81 Illustrations on Wood. 8vo. 16s. 



A Practical Treatise on Brewing ; 

. with Formulas for Public Brewers, and In- 
structions for Private Families. By W. 
Black. Fifth Edition. 8vo. 10s. 6d. 

How to Brew Qood Beer: a com- 
plete Guide to the Art of Brewing Ale, 
Bitter Ale, Table Ale, Brown Stout, Porter, 
and Table Beer. By John Pitt. Eevised 
Edition. Fcp. 4s. 6</. 

The BUliard Book. By Captain 
Crawley, Author of 'Billiards, its Theory 
and Practice,' &c. With nearlylOO Diagrams 
on Steel and Wood. 8vo. 2I9. 
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Wliisty What to Lead. By Cam. 

TUid Edition. 82mo. It. 

Short Whist, By Major A. The 

Sixteenth Edition, revised, with an Essay 
<m the Theory of the Modem Scientific 
Ckune by PaoF. P. Fcp. 81. 6dl 

Two Hundred Chess Froblemsy 

composed by F. Hkalet, including the 
Problems to which the Prizes were awarded 
by the Committees of the Era, the Man- 
chester, the Birmingham, and the Bristol 
Chess Problem Tournaments ; accompanied 
by the Solutions. Crown 8yo. with 200 
Diagrams, 5i. 

The Cabinet Lawyer; a Popular 

Digest of the Laws of England, Civil, 
Criminal, and Constitutional. 22nd Edition, 
; entirely recora posed, and brought down by 
the Author to the close of the Parliamen- 
tary Session of 1866. Fcp. 10«. 6d, 

The Philosophy of Health ; or, n 

Ezpodtion of the Physiological and Sanitary 
ConditioDs conducive to Human Longevity 
' and Happiness. By Southwood Smith, 
MLD. Eleventh Edition, revised and em- 
Uurged; with 118 Woodcuts. 8vo. 15f. 

Hints to Mothers on the Manage- 
ment of their Health during the Period of 
Pregnancy and in the Lying>in Room. By 
T. Buix, M.D. Fcp. 6f. 

The Maternal Management of Children 
fai Health and Disease. By the same 
Author. Fcp. 6$, 



Notes on Hospitals, By Vu>wncm 

NioHTivoALB. Third Edition, enlarged; 
with 18 Plans. Post 4to. 18s. 

The Executor's Guide. By J« C. 

Hudson. Enlarged Edition, revised by the 
Author, with reference to the latest reported 
Cases and Acts of Parliament. Fcp. 6f. 

Hudson's Plain Direotions for Making 

Wills. Fcp. 2». 6rf. 

The Law relating to Benefit 

Building Societies; with Practical Obser- 
vations on the Azt and all the Cases decided 
thereon, also a Form of Rules and Forms of 
Mortgages. By W. Tidd Pbatt, Barrister. 
2nd Edition. Fcp. Ss. 6d, 

C. M. Willich*s Popular Tables 

for Ascertaining the Value* of Lifehold, 
Leasehold, and Church Property, R^iewal 
Fines, &c. ; the Public Funds; Annual 
Average Price and Interest on Consols from 
1781 to 1861 ; Chemical, Geographiod, 
Astronomical, Trigonomctricai Tables, &c 
Post 8vo. lOf. 

Thomson's Tables of Interest, 

at Three, Four, Four and a Half, and Five 
per Cent , from One Pound to Ten Tbovsand 
and from 1 to 865 Days. 12mo. 8s. 64, 

Maunder's Treasury of Know- 
ledge and Library of Reference : comprising 
an English Dictionary and Grammar, Uni- 
versal Gazetteer, Classical Dictionary, Chro- 
nology, Law Dictionary', Synopsis of the 
Peerage, useful Tables, &c. Fcp. IO9. M, 



Knowledge for the Young. 



The Stepping Stone to Knowledge: 

Containing upwards of 7U0 Questions and 
Answers on Miscellaneous Subjects, adapted 
to the capacity of Infant Minds. By a 
HoTHEB. 18mo. price Is. 

The Stepping Stone to Geography: 
CX>ntaining several Hundred Questions and 
Answers on Geographical Subjects. 18mo. is. 

The Stepping Stone to English History : 
Containing several Hundred Questions and 
Answers on the History of England. Is. 

ThB Stepping Stone to Bible Know- 
ledge; Containing several Hundred Ques- 
tions and Answers on the Old and New 
Testaments. 18mo. Is. 

The Stepping Stone to Biography: 
Centaining several Hundred Questions and 
Answers on the Lives of Eminent Men and 
Women. 18mo. Is. 



Second Series of the Stepping 

Stone to Knowledge: containing upwards 
of Eight Hundred Questions and Answers 
on Miscellaneous Subjects not contained in 
the First Sbkies. ISmo. Is. 

The Stepping Stone to French Fronnn- 
ciation and Conversation : Containing seve- 
ral Hundred Questi(His and Answers. By 
Mr. P. Sadleb. 18mo. Is. 

The Stepping Stone to English Gram- 
mar: containing several Hundred Questions 
and Answers on English Grammar. By 
Mr. P. Sadler. 18mo. Is. 

The Stepping Stone to Natural Hiatory : 
Vbktkbrats or Backbonko AMiMALa. 
Part L Mammalia ; Part II. Birds, Btp- 
tile$, Fuk€i, 18mo. Is. each Part 



INDEX. 



Abbott on Sig^ht and Touch 7 

Acton's Modern Cookery 19 

Alcock's Residence in Japan 16 

Allies on Formation of Christianity 14 

Alpine Guide (The) 16 

Apjohn's Manual of the Metalloids 8 

Araoo's Biographies of Scientific Men .... 4 

•^^— — Popular Astronomy 7 

Arnold's Manual of Bng^lish Literature. ... 6 

Abnott's Elements of Physics 7 

Arundines Cami 18 

' Atherstone Priory 16 

Autumn Holidays of a Country Parson .... 6 

Atrb's Treasury of Bible Knowledge 14 

Bacon's Essays, by Wh ately 4 

Life and Letters, by Spbddino. ... 8 

Works 4 

Bain on the Emotions and Will 7 

on the Senses and intellect 7 

^— • on the Study of Character 7 

Bainbs's Explorations in S.W. Africa .... 15 

Ball's Guide to the Central Alps. 12 

Guide to the Western Alps 12 

Guide to the Eastern Alps 16 

Barnard's Drawing: from Nature 12 

Bayldon's Rents and Tillages 13 

BeatenTracks 15 

Becker's Chariclcs and Gallus 16 

Beethoven's Letters 3 

Bbnfbt's Sanskrit- English Dictionary .... 5 

Berry's Journals 3 

Black's Treatise on Brewing 19 

Blacklby and Fribdlandbr's German 

and English Dictionary 5 

Blainb's Rural Sports 18 

Veterinary Art , 18 

Blight's Week at the Land's End 16 

Boasb's Essay on Human Nature 6 

Philosophy of Nature 6 

Boner's Transylvania 15 

Booth's Epigrams 6 

Bournk on Screw Propeller 12 

Bourn b*s Catechism of the Steam Engine. . 12 

Handbook of Steam Engine .... 12 

Treatise on the Steam Engine. ... 12 

Bowdlbr's Family Shakspbarb 18 

Bo yd*s Manual for Naval Cadets 19 

Bramlby-Moorb'sSIx Sisters of the Valleys 16 
Brandb's Dictionary of Science, Literature, 

and Art 9 

Bbay's (C.) Education of the Feelings 7 

Philosophy of Necessity 7 

On Force 7 

Brinton on Food and Digestion 19 

Bristow's Glossary of Mineralogy 8 

Bbodi b'b CbnstitiitioBal Hittory 1 



Brodxe's (Sir C. B.) Works 10 

— ^— Autobiography 10 

Browne's Ice Caves of France andSwitxer- 

land IS 

— ■■ Exposition 39 Articlea 18 

Pentateuch 18 

Buckle's History of Civilization S 

Bull's Hints to Mothers 20 

Maternal Management of Children., ap 

Bunsbn's Ancient Egypt 2 

BuNSBN on Apocrypha 14 

Burke's Vicissitudes of Families 4 

Burton's Christian Church 8 

Cabinet Lawyer 90 

Calvert's Wife's Manual .., »....« U 

Campaignerat Home 6 

Cats and Farlie's Moral Emblems 11 

Chorale Book for England 15 

Clough's Lives from Plutarch B 

Colbnso (Bishop) on Pentateuch and Book 

of Joshna 14 

CoLLiNs's Horse Trainer's Guide 18 

Columbus's Voyages. 16 

Commonplace Philosopher in Town and 

Country 6 

Coninoton's Translation of Virgil's iBneid 18 
CoNTANSEAu's Two Frcuch and Rpg"«** 

Dictionaries 5 

Con YBEARBandHowsoN'a Life and Epiatlet 

efSt.Paul 18 

Cook's Acts of the Apostles. is 

■ Voyages 16 

CoPLA » d's Dictionary of Practical Medicine 19 

Cox's Tales of the Great Persian War 8 

— • Tales from Greek Mythology 17 

Tales of the Gods and Heroes 17 

Tales of Thebes and Argoa 17 

Crawley's Billiard Book 19 

Cresy's Bncydopsdia of Civil Engineering 11 

Critical Essays of a Country Parson 6 

Crowe's History of France. % 

Crump on Banking, &c 19 

Cus SANS'S Grammar of Heraldry 12 

Dart's Iliad of Homer , if 

D'Aubignl's History of the Reformation in 

the time of Calvin s 

Dayman's Dante's Divina Commedia 18 

Dead Shot (The), by Marksman , is 

De la Rive's Treatise on Electricity ...... 8 

Delm A BD's ViHage Life in Switierland.. . . is 

De la PRYMB'sUfb of Christ 14 

De Morgan on Matter and Spirit •.. f 

De TocauEviLLB's Democracy in Americn 1 

DisRABLi'B Speeches on Ref)»rai .....,..•• % 

DOBSONOntlMOx ...., M 



M KBW WOBKS rtnu 


e 
a 

• 

u 

> 
11 

It 

IS 

IG 
1« 

1« 
IB 

11 
14 

ig 

u 

» 

w 
s 

IT 

1 

m 

19 

« 


BT LOMUMAirB Am CO. 

T*sBo'aJero»Iein,iirJAi<u 

T*YLoii'»*Jeremy| Worka, ediled by Emm 


IT 








WlldBlephanl. 

THiaLwjiLL'>Hiiioi7DrG»«e 


« 






(BlHftli-MoBBrcbirMBii 

BaoBT-s TbeuutKB ot Ea»iiih Wordi and 






SoNALDs'i l^y.t^>her>B BntODolon' 


ToDD'l CyclopiediB of ADBlomy and Pbyilo- 
loty 


j^ 




Jl 
































DBB'BDiclionaryofArts,Maniifaeliirea,>nd 








E.,l'.]ioiiit!.Icr 

Bnperieocc of Life 




Van Die HoRTBu'a U>iidl>DDli of Zoolon 
VAD8H*N-a (B.) BCTOlution. in RngiM 

Hialory 

(R. A.) Hmn with Ihe UyiUn 








miiory ofthe Earlj Cborch 


• 






















Wat<on'9 PrtncIptciHidPractkeofPliyilc 
WEDB'a Oh>i'i^ ror Comman 1>leacope( .. 

WpBaTBH&VViLEIHBON-BGTMkTtUWnant 


M 


. Slnri«l.ndT»l« 

Tli<™ilHi for the Uofy Week. 


t 


WKi.LlNOTnNs Ufa, by BnrAuioirT and 








flHBDDEjr'eBlemeoti of Logic 

Shiflhv'b Cburcb sod tbe World 




















BiBTKEjao'B <Ai«EW»( Lift, br W«B. 








«B,r..'. (SoDTBwooD) PbiloMpby o(He.«U 

(J.) PbuI'i Voywe ifld «)ip«r«k 

lO.) Wulejin Melboditm 

Monl PkilMOphjr 

WiturfWiidom 

S« iTM on Cavilry Drill iBd MBwanTMB. .. . 






WflBwiLL'a lliglory «f th< litdactiye Scl- 


" 










n>LBB>FOBCE (W.) RecoUectlODB of, bT 
HAErOEB .. 

Wimc.i'aPopiiUrTablcii 

WiLBbM'-i BryoLoKia BriUonici. 

Wi(.'DH.«'BDinr». 

Wood'k Homea witlwul Handa 








ST*(il.iv'BllL.iOfTofBrt«hllBird. 

»IBBBlllOSAllBlj«ltOfMll.L'iLo(rlC...... 

11^ Lretorea on Hietorr air' France 

Stbp>ib»ion'3 Ltfc, t, jBiFiTBEJOJi and 

Steppine-Slone (Tl'e) '" Knowledge, fcc. ,, 
SriELixo-eSecret of Hegel 


• 
1 







































r naiBT-iqiijtai, UMnoi 



